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Introduction

This publication, issued by the National
Earthquake Information Center of the
Coast and Geodetic Survey, is a summary
of earthquake activity in the United States
and regions under its jurisdiction for the
calendar year 1967. The sources of non-
instrumental information used in the com-
pilation include the U.S. Weather Bureau
whose observers prepare periodic reports
on local seismic activity; telegraphic in-
formation collected by Science Service,
Washington, D.C.; bulletins of the Seis-
mological Society of America; special re-
ports institutions; newspaper
clippings; and reports from interested in-
dividuals. Instrumental data used in locat-
ing earthquakes are obtained from the
seismological observatories listed on page
61, and from other cooperating seismolog-
ical stations located throughout the United
States.

The Coast and Geodetic Survey endeav-
ors to coordinate efforts in collecting all
types of earthquake information with the
special objective of correlating instrumen-
tal earthquake locations with noninstru-
mental reports received from the epicentral

of wvarious

areas. This is achieved through intensive
regional investigations in various states by
local organizations, and by the Coast and
Geodetic Survey. This information is used
to map the seismic areas of the country,
thereby promoting public safety through a
better understanding of earthquake phe-
nomena. Since the success of the general
information service depends largely on the
cooperation of local officials and citizens,
all are urged to complete and return earth-
quake questionnaire forms.

EARTHQUAKE INFORMATION
SERVICES

In August 1966, the National Earthquake
Information Center (NEIC) was established
at the Coast and Geodetic Survey Head-
quarters, Rockville, Md. This Center is a
focal point for the dissemination of seismic
information, both immediate and historical,
for technical and public users.

The first new service from the Center was
an expanded earthquake reporting system
that provides accurate and rapid hypocenter
locations and magnitude values to the press
and other interested parties. These results
are available within 2 to 3 hours for earth-
quakes of magnitude 64 or larger, with
smaller events treated on request or on re-
ceipt of a press report.

The global facilities of the Coast and
Geodetic Survey, its seismograph stations,
and cooperating observatories, are used to
provide the information for the earthquake
reporting system. When a large earthquake
occurs, the participating observatories tele-
phone or telegraph their observations to the
National Meteorological Center at Suitland,
Md. This information is relayed to a duty
seismologist who locates the epicenter graphi-
cally on a large world globe and scales the
magnitude. This information, together with
background and explanatory comments for
nonseismologists, is released via Weather
Bureau circuits and directly to news media.

The Center serves as a focal point for
numerous additional seismological services
provided by the Coast and Geodetic Survey,
including preparation of seismic histories for
engineers, actuaries, and scientists, and an-
swering direct inquiries from various groups
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and individuals desiring earthquake informa-
tion.

The Coast and Geodetic Survey maintains
the Seismological Field Survey in San Fran-
cisco to collect earthquake information and
make field investigations of strong shocks in
the Pacific Coast and Western Mountain
States. Details concerning general effects,
damage, and felt area are enumerated in the
quarterly Abstracts of Earthquake Reports
for the United States. Active cooperation in
this work is received from the University of
California Seismographic Station at Berkeley,
the Seismological Laboratory at Pasadena,
and from state collaborators in seismology.
The following collaborators served as agents
of the Coast and Geodetic Survey in their
respective states during 1967:

Arizona—Dr. Richard T. Moore, Univer-
sity of Arizona, Tucson.

Colorado.—Prof. W. Warren Longley, Uni-
versity of Colorado, Boulder.

Montana.—Prof. Stephen W. Nile, Mon-
tana School of Mines, Butte.

Nevada—Dr. David B. Slemmons, Uni-
versity of Nevada, Reno.

New Mexico—Prof. Stuart A. Northrop,
University of New Mexico, Albuquerque.

Oregon—Dr. Peter Dehlinger, Oregon
State University, Corvallis.

Utah—Prof. J. Stewart Williams, Utah
State University, Logan. ’

Washington—Prof. Howard A. Coombs,
University of Washington, Seattle.

Among the commercial agencies on the
West Coast rendering valuable services are
telephone, power, oil, railroad, and insur-
ance companies, Certain concerns interested
in the manufacture of earthquake-resistive
building materials are also active, together
with various organizations of structural engi-
neers and architects.

In other parts of the country the Jesuit
Seismological Association with headquarters
at St. Louis University collects information
in the central Mississippi Valley area (Rev.
Dr. Victor J. Blum, S. J., Dean of the In-
stitute of Technology). The Northeastern

Seismological Association at Weston College,
Weston, Mass., (Rev. Daniel J. Linehan, S.
J., in charge) undertakes similar work in the
Northeastern States. Additional information
is furnished by Mr. Berlen C. Moneymaker,
Chief Geologist, Tennessee Valley Authority,
Knoxville, Tenn., for earthquakes in the
State of Tennessee, and Dr. Gerald R. Mac-
Carthy, Department of Geology, University of
North Carolina, Chapel Hill, N.C,, for earth-
quakes in the State of North Carolina.

EPICENTER MAPS

Figure 1 is designed to show the existence
of destructive and near-destructive earth-
quakes in the United States through 1967. In
the 1963 revision of Earthquake History of
the United States, Part I, the epicenters of
several historical earthquakes (mostly in the
Northeastern United States) were shifted
slightly as result of the availability of more
reliable information. Figure 1 has been plot-
ted using this revised material. The smallest
dot indicates the shock was strong enough
to overthrow chimneys, or to affect an area
of more than 25,000 square miles (intensity
VII to VIII); the largest solid dot may be
associated with shocks usually perceptible over
more than 150,000 square miles (intensity
VIII to IX); the smaller encircled dot
represents an affected area greater than 500,-
000 square miles (intensity IX to X); the
larger encircled dot represents an affected
area usually greater than 1,000,000 square
miles (intensity X to XII). Some of the most
prominent historical earthquakes displayed in
figure 1 are listed on page 4.

Figure 2 shows earthquake distribution in
the United States during 1967. In a few
cases where instrumental control is not satis-
factory, or where results of investigations
are inadequate, the plotted epicenters should
be considered as showing the existence of
the earthquake rather than the precise loca-
tion. Earthquakes in the California area are
plotted when felt reports are received from
several towns. Feeble earthquakes, and minor
aftershocks of large earthquakes, are not
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4 United States Earthquakes, 1967
List of Prominent Earthquakes of the United States (see fig. 1)
Date Locality N. Lat. | W. Long. Area Intensity
deg deg 5q. mi,
1663 Feb. 5 | St. Lawrence River region. ._._____.___ 47.6 | 70.1 750,000 | X
1755 Nov., 18 | East of Cape Ann, Mass_ .. _____._______ 42.5 70.0 300,000 | VIII
1811 Dec. 16
1812 Jan. 23 |} Near New Madrid, Mo_._____________ 36.6 | 89.6 | 2,000,000 | XII
1812 Feb. 7
1812 Dec. 21 | Off coast of southern Calif_____________ 34 120 fooeooo. X
1836 June 10 | San FranciscoBay.__.________________ 38 122 |eceooooooo. IX-X
1838 June San Francisco region-- ... __________ 37 1122V | e X
1852 Nov. 9 | Near Fort Yuma, Ariz...._____________ 33 114Y5 |oemcceeeae VIII-IX
1857 Jan. 9 | Near Fort Tejon, Calif_.__.__.__________ 35 119 oo X~XI
1865 Oct. 1 | Fort Humboldt and Eureka, Calif.______ 41 1245 | ... VIII-IX
1865 Oct. 8 | Santa Cruz Mts., Calif. ___.___________ 37 | 7 VIHI-IX
1868 Apr. 2 | Near south coast of Hawaii. .. _..__..._ 19 155Y% | X
1868 Oct. 21 | Hayward, Calif. ... ___________________ 37% (122 | .. IX-X
1872 Mar. 26 | Owens Valley, Calif. ... ______________ 36Y5 | 118 125,000 | X~-XI
1886 Aug. 31 | Northwest of Charleston, S.C.__._____._. 32.9 | 80.0} 2,000,000 | X
1892 Feb. 23 | Northern Baja California_...__________. 31 [ 116Y5 [ca oo VIII-IX (U.S.)
1892 Apr. 19 | Vacaville, Calif.._____.____.__________ 3815 | 122V oo IX
1892 Apr. 21 | Winters, Calif__ ______.___.________.___ 38V | 122 |eceeemaeaaa IX
1893 Apr. 4 | Northwest of Los Angeles.______.____.. 34%5 (118Y% (.. .. VIII-IX
1898 Apr. 14 | Mendocino County, Calif .. .. ___._____._ 39 124 |o..o.-. VIII-IX
1899 Sept. 3 | Yakutat Bay, Alaska. ___..____________ 60 142 |oeeooo_.. XI
1899 Sept. 10 |-.-.. L U U 60 140 |omeaa oo XI
1899 Dec. 25 | San Jacinto and Hemet, Calif_ _________ 331 | 11614 100,000 | IX
1906 Apr. 18 | Northwest of San Francisco, Calif_.____. 38 123 375,000 | XI
1915 Oct. 2 | Pleasant Valley, Nev.___..._.___._____ 40%5 | 11714 500,000 | X
1918 Apr. 21 | Riverside County, Calif. ... ... __._._ 3334 | 117 150,000 | IX
o o 2 z» Elsinore, Utah. .- oo+ oooeooo . 38.8 [ 112.2 |- ... vIII
1922 Mar. 10 | Cholame Valley, Calif..__________.____ 353 | 120 100,000 | IX
1925 Feb. 28 | St. Lawrence Riverregion_. . ___._______ 47.6 70.1 | 2,000,000 | VIII
1925 June 27 | Helena, Mont._________...__.________ 46.0 | 111.2 310,000 | VIII
1925 June 29 | Santa Barbara, Calif..._.._._.__.__..._ 34.3 | 119.8 |ooo.o.... VIII-IX
1927 Nov. 4 | West of Point Arguello. ... _.._ 3415 | 121 | ... IX-X
1931 Aug. 16 | Western Texas. _ . oo .oo. 30.6 | 104.1 450,000 | VIII
1932 Dec. 20 | Western Nevada ... ... .._.. 38.7 | 117.8 500,000 | X
1933 Mar. 10 | Long Beach, Calif_. ... .oc...o....__. 33.6 | 118.0 100,000 | IX
1934 Jan. 30 | Southeast of Hawthorne, Nev. .. _._.__. 38.3 | 118.4 110,000 | VIII-IX
1934 Mar. 12 | Near Kosmo, Utah__ _.___._______._.. 41.7 | 112.8 170,000 | VIII
1935 Oct. 18 | Northeast of Helena, Mont-....__._ ... 46.6 | 112.0 230,000 | VIII
1935 Oct. 31 |..___ QO e o e e 46.6 | 112.0 140,000 | VIII
1940 May 18 | Southeast of El Centro, Calif..___._____ 32.7 | 115.5 60,000 | X
1949 Apr. 13 | Western Washington_..____________._.._ 47.1 | 122.7 150,000 | VIII
1952 July 21 | Kern County, Calif.. .. __ .. ... _._.__. 35.0 | 119.0 160,000 | XI
1954 July 6 | Eastof Fallon, Nev_____________._..._ 39.4 | 118.5 130,000 | IX
1954 Aug. 23 |..___ O e 39.6 | 118.5 150,000 | IX
1954 Dec. 16 | Dixie Valley, Nev. __ ________ . ..._.. 39.3 | 118.2 200,000 | X
1958 July 9 | Southeastern Alaska____.________._______ 58.6 | 137.1 100,000 | XI
1959 Aug. 17 | Near Hebgen Lake, Mont_ .. ______._._ 44.8 | 111.1 600,000 [ X
1964 Mar. 27 | Southern Alaska_..__________.______... 61.0 | 147.8 700,000 | IX-X
1965 Apr. 29 | Northwestern Washington_ . ___._.__.__ 47.4 | 122.3 130,000 | VIII




VI

VII.

VIIL

IX.

United States Earthquakes, 1967

Felt by nearly everyone, many awak-
ened. Some dishes, windows, etc.,
broken; a few instances of cracked
plaster; unstable objects overturned.
Disturbances of trees, poles, and
other tall objects sometimes noticed.
Pendulum clocks may stop. (V to VI
Rossi-Forel Scale)

Felt by all, many frightened and run
outdoors. Some heavy furniture
moved; a few instances of fallen
plaster or damaged chimneys. Dam-
age slight. (VI to VII Rossi-Forel
Scale)

Everybody runs outdoors. Damage
negligible in buildings of good de-
sign and construction; slight to mod-
erate in well-built ordinary structures;
considerable in poorly built or badly
designed structures; some chimneys
broken. Noticed by persons driving
motorcars. (VIII Rossi-Forel Scale)

Damage slight in specially designed
structures; considerable in ordinary,
substantial buildings, with partial
collapse; great in poorly built struc-
tures. Panel walls thrown out of
frame structures. Fall of chimneys,
factory stacks, columns, monuments,
walls. Heavy furniture overturned.
Sand and mud ejected in small
amounts. Changes in well water.
Persons driving motorcars disturbed.
(VIII+ to IX— Rossi-Forel Scale)

Damage considerable in specially
designed  structures;  well-designed
frame structures thrown out of

plumb; great in substantial build-
ings, with partial collapse. Buildings
shifted off foundations. Ground
cracked conspicuously. Underground
pipes broken. (IX+ Rossi-Forel
Scale)

Some well-built wooden
destroyed; most masonry and frame
structures destroyed with their foun-
dations; ground badly cracked. Rails
bent. Landslides considerable from

structures

river banks and steep slopes. Shifted
sand and mud. Water splashed
(slopped) over banks. (X Rossi-Forel
Scale)

Few, if any, (masonry) structures re-
main standing. Bridges destroyed.
Broad fissures in ground. Under-
ground pipelines completely out of
service. Earth slumps and land slips
in soft ground. Rails bent greatly.
Damage total. Waves seen on ground

XI.

XIIL.

surfaces. Lines of sight and level
distorted. Objects thrown upward
into air.

STRONG-MOTION
SEISMOGRAPH ACTIVITIES

The maintenance of a network cf strong-
motion seismographs and the analysis of the
records of destructive earthquake motions
thus obtained are functions of the Coast and
Geodetic Survey in connection with a broad,
cooperative research program being conduct-
ed on the Pacific Coast with several local
organizations and institutions interested in the
engineering aspects of the earthquake prob-
lem. More details concerning this subject
may be found on page 71, “Strong-Motion
Seismograph Results.” In table 3 of this sec-
tion a list of the strong-motion stations now
in operation is presented, and their locations
are shown in figures 17 and 18 (excluding
Connecticut and those located outside the
United States).

The preliminary analyses of strong-motion
records are published in the Quarterly Engi-
neering Seismology Bulletin which is issued on
mailing list CGS-5. The revised analyses are
given in tables 5 and 6.

EARTHQUAKE HISTORY

A history of the more important shocks
of the country appears in Publication No.
41-1, Earthquake History of the United
States. Part I, revised 1963 edition, includes
stronger earthquakes of the United States,
exclusive of California and western Nevada;
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shown on this epicenter map. The numeral
after a dot indicates the number of shocks
which have occurred at or near the location
shown. Bulletins of the University of Cali-
fornia Seismographic Station, Berkeley, and
the Seismological Laboratory, Pasadena,
should be consulted for further details re-
garding epicenters, and for data on additional
shocks.

The selection of isoseismal or ‘“felt area”
maps (figs 3-12) is governed largely by the
size of the area affected, the minimum
radius generally being about 50 miles. This
means that in the case of sharp localized
shocks, some earthquakes of intensity VI
(mostly in California) will not be shown on
such maps, whereas others of intensity IV
and V (largely in the Eastern and Central
States) will sometimes be shown. Felt and
nonfelt reports from various towns are desig-
nated on the maps by open and solid cir-
cles, respectively. Intensities higher, or lower,
than those in the isoseismal zone are frequent-
ly noted and are indicated by small numerals
above the circles.

TELESEISMIC RESULTS

The seismological observatories for which
the Survey publishes results are listed on
page 61 and their locations are shown in fig-
ure 13. During the year, the locations of 4889
epicenters were announced promptly on the
Preliminary Determination of Epicenters
cards. Those desiring to receive these cards
should request addition of their names to the
PDE mailing list. All seismogram interpreta-
tions are published in the monthly Seismolog-
ical Bulletin, MSI-313 through MSI-324.
These are available on the CGS-7 mailing
list.

MAGNITUDE AND
INTENSITY RATINGS

Magnitude rating, stated according to the
Gutenberg-Richter scale, is a measure of
the energy release at the focus of an earth-

quake. It is estimated by the analysis of
seismograph records as explained in the
Bulletin of the Seismological Society of
America, vol. 32, No. 3, 1942. Intensity rat-
ing, expressed on the Modified Mercalli
Intensity Scale of 1931 (see next section),
is a Jocal measure of the effects on people
and objects. It is a result of many factors,
including energy release of the earthquake,
distance from the epicenter, geological and
topographic  conditions, and structural
properties of buildings. Magnitude and
intensity ratings are not simply comparable.

MODIFIED MERCALLI
INTENSITY SCALE OF 1931

All intensities used by the Coast and
Geodetic Survey refer to the Modified Mer-
calli Intensity Scale of 1931.) The abridged
version of this scale is given here with
equivalent intensities according to the Rossi-
Forel Scale.

I. Not felt except by a very few under
specially favorable circumstances. (I
Rossi-Forel Scale)

II. Felt only by a few persons at rest,
especially on upper floors of build-

ings. Delicately suspended objects
may swing. (I to II Rossi-Forel
Scale)

ITI. Felt quite noticeably indoors, espe-
cially on upper floors of buildings,
but many people do not recognize
it as an earthquake. Standing motor-
cars may rock slightly. Vibration like
passing of truck. Duration estimated.
(IIT Rossi-Forel Scale)

IV. During the day, felt indoors by many,
outdoors by few. At night, some
awakened. Dishes, windows, doors
disturbed ; walls make creaking sound.
Sensation like heavy truck striking
building. Standing motorcars rocked
noticeably. (IV to V Rossi-Forel
Scale)

1 Harry O. Wood and Frank Neumann, in Bulletin of the
Seismological Society of America, vol. 21, No. 4, December 1931.
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Part TI, revised 1963 edition, covers the
stronger earthquakes of California and west-
ern Nevada.

A history of minor activity is covered
largely in a series of references listed in
Publication No. 41-1, in recent reports of
the Coast and Geodetic Survey, and in the
Bulletin of the Seismological Society of
America, vol. 29, No. 1, January 1939. The
latter reference gives detailed information
for California and other Pacific Coast earth-
quakes and contains all information appear-

ing in early catalogs published by the Smith-
sonian Institution.

A summary of the earthquake program as
carried out in the United States is briefly out-
lined in Special Publication 282, Earthquake
Investigation in the United States, revised
1964 edition. A list of the active teleseismic
stations, including independent and privately
owned stations, is given in this report. Publi-
cation 41-1 (Parts I and II) and S.P. 282
are available from the Superintendent of
Documents, Government Printing Office,
Washington D.C. 20402.



Upnited States Earthquakes, 1967

/961 Io} siuadids oyenbyires sojeig peun)—yg TWNOIY

.SE

-0V

58

206

<56

.02

SC

202

e 4N |

IIX-XI &nsuau]
IIIA-TIA Sysuajup
TA-A Ansusqu]
AI-T &yisuajuy

ANHOdT

1001

o GE|

O |

o84

<08

<58 «06

266




Summary of Earthquake Reports

The following symbols are used to indicate
authority for times or reported epicenters
in the various regions: P, reported by the
Seismological Laboratory, California Institute
of Technology, Pasadena; B, reported by the
Seismographic Station, University of Cali-
fornia, Berkeley; NESA, reported by the
Northeastern Seismological Association, West-
on, Mass.; JSA, reported by the Jesuit Seis-
mological Association, St. Louis, Mo.; S,
reported by the Seismograph Station, Uni-
versity of Washington, Seattle, Wash.; and
W, reported by the Rockville office of the
Coast and Geodetic Survey.

Magnitude, as determined by the Rockville
office, is mp of Gutenberg-Richter and com-
puted from the P phase only. The magnitude
quoted is an average value determined from
data forwarded by cooperative standard sta-
tions and other observatories.

An asterisk (¥*) indicates instrumental ori-
gin time of the earthquake when coordinates
of the epicenter are given. Otherwise, instru-
mental times shown with asterisks indicate the
arrival time at nearby stations.

When more than one degree of intensity
is reported from a town, the town is listed
under the highest reported. More details will
be found in the quarterly Abstracts of Earth-
quake Reports for the United States, MSA
series, issued on mailing list CGS-3.

EARTHQUAKE ACTIVITY IN THE
VARIOUS STATES

This section summarizes the earthquake
data in the regions which follow. Intensities
of earthquakes for which no intensity ratings
are given range from I to IV.

Alaska: (Intensity V and above). Feb. 6,
V; June 20, VI; 21, VII (many aftershocks) ;
23, VL.

Arkansas: Felt Mississippi earthquake of
June 4, V.

California: (Intensity VI and above). May
21, VI; June 14, VI; 26, VI; July 22, VI;
Sept. 7, VI; 28, VI; Dec. 10, VI; 18, VL

Colorado: Feb. 2(2), V; 14, V; 21; April
10, VI; 10 (13); 11 (2); 12; 22; 27, VI;
27; 28; May 11; June 19 (2); July 11; Aug.
9, VII; 9 (4); 11 (2); 12; felt Utah earth-
quake of Oct. 4, IV; Oct. 24; 25; 28; Nov.
14 (2);15,V; 25; 26, VI; 26 (2); Dec. 8.

Connecticut: Felt New York earthquake of
Nov. 22, 1IV.

Hawaii: Jan. 6; 10 (2); 22; 23; 24; 26
(2); Feb. 1 (2); 3;7;8; 12; 16 (2); Mar.
9; 10; 14; 22; 23; 24; 27 (2); April 6; 7;
20; May 3 (2); 13; 15; 19; 21; 24 (3);
25 (2); 26; June 8; 9 (4); 13; 24; 30; July
1; 2 (2);5;9 (2); 11; 21; 22; Aug. 3; 4;
5;14 (2); 17 (3); 18 (2); 21; 27; 31; Sept.
2; 6; 8; 19; 23; 24 (2); 25; 26; 28; Oct.
9; 12; 15; 17; 27; 29; 30; 31; Nov. 3; 5;
19; 26; Dec. 7; 8.

Illinois: Felt Missouri earthquake of July
21, IV.

Louisiana: Felt Mississippi earthquake of
June 4, V.

Maine: April 28, IV; July 1,V (2); 1(5).

Michigan: Feb. 2, IV.

Mississippi: June 4, VI; 29, V.

Missouri: July 21, VL.

Montana: Jan. 10, V; 22, IV; Feb. 3; 28.

Nebraska: Felt South Dakota earthquake
of Nov. 23, IV.

Nevada: Jan. 7, IV; Mar. 2, IV; May 7.

New York: June 13, VI; Nov. 22, V.

9
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Ohio: April 8, V.

Rhode Island: Feb. 2, V.

South Carolina: Oct. 23, V.

South Dakota: Nov. 23, V.

Tennessee: Felt Mississippi earthquake of
June 4, I-11L.

Utah: Mar. 4, IV; 9 (2), IV; felt Nevada
earthquake of May 7, IV; Sept. 23, (2), V;
Oct. 4, VII; 4, 1V; Dec. 7.

Washington: Jan. 17, IV; Feb. 13; Mar. 6,
V; May 15; 25; Dec. 19.

Wyoming: Felt Colorado earthquake of
Nov. 26, IV.

EARTHQUAKE ACTIVITY OUTSIDE
THE UNITED STATES

Panama Canal Zone: June 16, II; 23, 1;
Sept. 5, IT; Dec. 26, 1.

Puerto Rico: Feb. 1, V; 3, V; 13, V; Aug.
29; 30; Oct. 18.

Virgin Islands: Aug. 18.

NORTHEASTERN REGION
[75th Meridian or Eastern Standard Time]

February 2: 08:40:09%. Epicenter 41.4°
north, 71.4° west, Narragansett Bay area,
R.I., NESA. Magnitude 2.4. V. Felt over
approximately 350 square miles of the Nar-
ragansett Bay area. Many were frightened at
Middletown, Newport, and North Kingstown,
but no damage was sustained. Intensity IV
at Jamestown; intensity I-I1I at Adamsville.

April 28: 07:23:31.7%. Epicenter 46.3°
north, 67.9° west, west of Monticello, Me.,
NESA. Intensity IV at Monticello.

June 13: 14:08:54.4%. Epicenter 42.9°
north, 78.2° west, New York, W. Magnitude
3.9. VI. Felt generally over an area of ap-
proximately 3,000 square miles of western
New York (see fig. 3). Slight damage to
plaster and ceiling was sustained at Attica
and Alabama.

INTENSITY VI:
Alabama.—Felt by and frightened many.

Five rows of ceiling tile fell in the church
sanctuary; damage slight in homes. Furni-
ture shifted. Loud earth noises. “Sound re-
sembled a sonic boom; many thought their
furnaces had exploded. Some people neither
felt nor heard the shock.”

Attica.—Felt by and frightened all in com-
munity. Chimneys cracked, plaster fell, and
vehicles rocked. Fluorescent light fixtures
were damaged slightly. Moderately loud,
thunderous earth noises.

INTENSITY V:
Batavia.

INTENSITY 1V:

Albion, Arcade, Brockport, Buffalo, Go-
wanda, LeRoy, Pike, Springville, Varysburg,
and Warsaw.

INTENSITY I-1II:

Depew, Elma, Lockport, Medina, North
Tonawanda, and Pavilion. Reported felt by
the press with no details: Akron, Alden,
Cheektowaga, Clarence, East Aurora, East
Concord, Hamburg, Kensington, Lancaster,
Orchard Park, Tonawanda, and Wales Cen-
ter.

July 1: 09:09:07%, 10:33:32%, 10:55:
58.2% 11:00:42*,11:05:40.2*% (main shock),
11:11:18.9%, 11:19:32.6%. Epicenter of first,
second, and fourth shocks, 44.9° north,
69.9° west, Maine, NESA; of third, fifth,
sixth, and seventh shocks, 44°23” north, 69°
52" west, Maine, NESA. Magnitudes 3.2, 3.2,
3.3,29, 3.8, 3.5, and 2.9, respectively. V. The
press reported at least six shocks, four of them
noticeable, shook the Augusta and Kennebec
Valley areas, but there was no damage. The
strongest shock, at 11:05, was accompanied
by a loud booming noise. Intensity V effects
were noted at Manchester (09:09 and 11:05)
and Wayne (09:09) ; intensity IV at Augusta
(11:05), Belgrade (09:09 and others), Liv-
ermore (11:05), Oakland (10:55), Readfield
(09:09 and others), Skowhegan (13:30,
probably incorrect time), Vassalboro (11:
05), Waterville (11:05 and others), Wind-
slow (11:05), and Winthrop (09:09 and
others) ; intensity I-IIT at Canton (10:33),
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FicUrRe 3.—Area affected by New York earthquake of June 13.

Farmington (11:05), and Windsor (11:05).
The main shock at 11:05 was reported felt
with no details at Auburn, Belgrade Lakes,
Hallowell, Lewiston, Livermore Falls, Mer-
cer, New Sharon, Norridgewock, North Mon-
mouth, Turner, Vienna, and Wilton.
November 22: 17:10. Westchester County,
N.Y. V. Felt over an area of about 400 square
miles in Westchester and Rockland Counties,
N.Y., and Greenwich and Stamford Counties,
Conn. No damage was sustained. Intensity
V effects were reported in New York at
Ardsley, Chappaqua, Mount Pleasant, and

Tarrytown; intensity IV at Hartsdale, Haw-
thorne, Larchmont, New Rochelle, Ossining,
Port Chester, Scarsdale, Tuckahoe, Valley
Cottage, and White Plains, N.Y., and Cos
Cob, Conn.; intensity I-IIT at Dobbs Ferry,
New Castle, Nyack, and Peekskill, N.Y., and
Greenwich and Stamford, Conn.

EASTERN REGION
[75th Meridian or FEastern Standard Time]

April 8: 00:40:32.3*%. Epicenter 39.6°
north, 82.5° west, Ohio, W. Magnitude 4.2.
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V. Felt over approximately 4,000 square miles
of central and southeastern Ohio. The felt
area extended from the Columbus and Sun-
bury areas southeast to Newark, Hebron,
Lancaster, and Athens. In the central section
of Columbus, four groundline windows were
broken and minor plaster cracks were ob-
served in an apartment house. Intensity V
effects were also noted at Hebron and Lan-
caster; intensity IV at Athens (northwest of),
Bexley, Logan, Newark, Pleasantville, and
Sunbury.

October 23: 04:04:10*. Epicenter 33.4°
north, 80.7° west, South Carolina, W. Magni-
tude 3.8. V. Felt principally in the Charleston-
Summerville area. Press reports stated that
chunks of marl were found on the bottom
of the circular drains of an underground
sewage system being dug in Charleston. The
same occurrence, however, was noted in mid-
August and could not be connected with an
earthquake at that time. Intensity V at
Goose Creek where all in the community
were awakened; intensity IV at Columbia,
Cottageville, and Ridgeville (Givhans area,
Rural Routes 2 and 3).

CENTRAL REGION
[90th Meridian or Central Standard Time]

February 2: 00:30. Intensity IV at Lan-
sing, Mich. Two shocks were reported, one
at the time given above.

June 4: 10:14:13.6% Epicenter 33.6°
north, 90.9° west, about 18 miles northeast of
Greenville, Miss., W. Magnitude 3.8. VL
Felt over approximately 25,000 square miles
of Arkansas, Louisiana, Mississippi, and Ten-
nessee (see fig. 4). A letter from the Associate
Director, School of Engineering, University
of Mississippi, indicated that a few cases of
cracked plaster were reported, and that one
person (near the epicenter) noticed a crack
about 4 to VY, inch wide and 39 feet long
in his lawn.

INTENSITY V IN MISSISSIPPI:

Benoit, Cleveland, Greenville, Hollandale,
Indianola, Kosciusko, Leland, Moorhead,
Shaw, Shelby, Tchula, Utica, and Yazoo
City.

INTENSITY V IN ARKANSAS:

Halley (2, miles east of), Helena, and
McGehee.

INTENSITY V IN LOUISIANA:

Darnell and Oak Grove.

INTENSITY IV IN MISSISSIPPI:

Charleston, Coffeeville, Coldwater, Farrell,
Grenada, Hernando, Itta Bena, Lake Cor-
morant, Marks, Minter City, Raymond,
Ripley, Rolling Fork, Satartia, and Sena-
tobia.

INTENSITY IV IN ARKANSAS:

Barton, De Witt, Dumas, Eudora, Ham-
burg, Hughes, Lake Village, Marianna, Mar-
vell, Rison, Warren, Watson, and Wilmot.

INTENSITY IV IN LOUISIANA:

Lake Providence and Tallulah.

INTENSITY I-III IN MISSISSIPPI:
Canton, Clarksdale, Le Flore, Port Gibson,
Thornton, University, and Water Valley.
INTENSITY I-1Il IN ARKANSAS
Forrest City, Gillett, and Star City.
INTENSITY I-1II IN LOUISIANA:

Bonita, and Kilbourne.

INTENSITY I-1II IN TENNESSEE:

Capleville and Memphis.

June 29: 07:57:07*%. Epicenter 33.6°
north, 90.9° west, about 18 miles northeast of
Greenville, Miss., W. Magnitude 3.4. V.
Felt over a small area of Bolivar, Sunflower,
and Washington Counties. Felt by all at
Shaw, where small objects overturned and
fell; intensity IV at Cleveland, Courtland,
Greenville, Hollandale, Indianola, Leland,
Scott, Stoneville, and Water Valley; intensity
I-IIT at Oxford.

July 21: 03:14:48.9*. Epicenter 37.5°
north, 90.4° west, Missouri, JSA. Magnitude
3.9. VI. Felt over a considerable area of
southeastern Missouri and southern Illinois.
Plaster fell at Poplar Bluff, Mo.; some plaster
cracked at Elvins and Fredericktown, Mo.
Questionnaire canvass conducted by the Jesuit
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Ficure 4.—Area affected by Mississippi earthquake of June 4.
Seismological Association (JSA), St. Louis, INTENSITY V IN MISSOURI:
Mo. Arcadia, Courtois, Elvins, Fredericktown,
INTENSITY VI IN MISSOURI: Jerome, and Patton.
Poplar Bluff. —Plaster fell from ceiling INTENSITY IV IN MISSOURI:

of court house. Advance, Altenburg, Alton, Annapolis,
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Arbyrd, Barnhart, Belgique, Belleview, Ber-
trand, Black, Bonne Terre, Boss, Brazeau,
Broseley, Carter, Cedar Hill, Commerce, Con-
ran, Crystal City, Cuba, Des Arc, Desloge,
Dexter, Ellington, Farmington, Farrar, Fes-
tus, Flat River, Friedheim, Frohna, Gordon-
ville, Grandin, Greenville, Hayden, Illmo,
Iron Mountain, Ironton, Knob Lick, Leora,
Lodi, Lonedell, Lutesville, Malden, Marble
Hill, Minnith, Moselle, Naylor, New Offen-
burg, New Wells, Old Appleton, Parma,
Patterson, Piedmont, Pocahontas, Potosi,
Rolla, Saint Albans, Saint Clair, Saint Louis,
Scott City, Sedgewickville, Silva, Stanton,
Sturdivant, Thomasville, Uniontown, Van
Buren, Vanduser, Washington, Weingarten,
Whiteoak, Williamsville, Wittenberg, and
Zalma.
INTENSITY IV IN ILLINOIS :

Cairo, Campbell Hill, Carbondale, Chester,
Dongola, Jonesboro, Maeystown, Makanda,
Millcreek, Murphysboro, Renault, Thebes,
Tilden, Welge, and Wolf Lake. (Towns
noting intensity I-III effects are not listed
here. They may be found in Abstracts of
Earthquake Reports of the United States,
3rd quarter, 1967.)

August 5: 06:37:31.5%. Epicenter 38.3°
north, 90.6° west, Missouri, JSA. Reported
felt and heard in Saint Louis County.

November 23: 00:23:38.6%. Epicenter
43.7° north, 99.4° west, South Dakota, W.
Magnitude 4.4. V. Felt over a small area of
southern South Dakota and northern Nebras-
ka. Press reports indicated that houses shook
and dishes fell from shelves in the Winner-
Rosebud-White River areas. Many residents
were frightened at Gregory, S. Dak., where
furniture shifted and windows cracked slight-
ly. Livestock stampeded through fences on
some farms. Intensity IV at Colome and White
River, S. Dak., and Dunning, Nebr.; intensity
I-III at Carder, Chamberlain, Martin, Mis-
sion, and Stephan, S. Dak., and Ainsworth,
Nebr. One isolated report stated the shock
was felt by few at Douglas, Wyo.

WESTERN MOUNTAIN REGION
[105th Meridian or Mountain Standard Time]

January 7: 17:45 (about). Intensity IV at
Tuscarora, Nev. “May have resulted from
a minor local adjustment in old mine tun-
nels.”

January 10: 04:52:53.4%. Epicenter 45.0°
north, 111.5° west, Montana, W. Magnitude
3.8. V. Awakened all in home at Hebgen
Dam; felt by several. Windows, doors, and
dishes rattled; loud earth noises 3 to 4 sec-
onds before shock. Motion rapid.

January 22: Between 02:00 and 03:00. In-
tensity IV at Greenough, Mont.

February 2: 22:27:58%, 22:34. Epicenter
39.7° north, 104.8° west, Colorado, W. Mag-
nitude 4.3. V. Two heavy jars frightened
many at Commerce City; few awakened.
Crack in house lengthened ¥4 inch. Intensity
V also reported at Adams City, Brighton,
Dupont, Louisville, Northglenn, Rocky
Mountain Arsenal, Thompson, and Welby;
intensity IV at Denver.

February 3: 13:25. Porcupine, Mont.
Teacher and student at school felt vibrations
which they thought may have been an earth-
quake.

February 14: 20:28:03.5%. Epicenter 40.1°
north, 109.1° west, Colorado, W. Magnitude
4. 4. V. Felt by all in community of Rangely.
Windows and doors rattled; buildings
creaked.

February 21: 14:55. Intenitv IV at Com-
merce City, Colo.

February 28: 12:52:48.9%. Epicenter 46.6°
north, 112.3° west, Montana, W. Intensity
IIT at Helena.

March 4: 22:40:23.8%. Epicenter 41.3°
north, 111.7° west, Utah, W. Magnitude 3.5.
Intensity IV at Weber Canyon and Ogden
Canyon; intensity ITT at Huntsville.

March 9: 19:21, 22:34:58.5*%. Epicenter
40.8° north, 112.0° west, Utah, W. Magni-
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tudes 2.5 and 3.0, respectively. Intensity TV
at Salt Lake City.

April 10: 12:00:25.6%. Epicenter 39.9°
north, 104.8° west, Colorado, W. Magnitude
4.8. VI. Felt over an area of approximately
6,500 square miles. Slight damage, consisting
of cracked plaster, broken windows, and
damaged merchandise in stores, occurred in
the Commerce City-Denver area. In northeast
Denver at the Rocky Mountain Arsenal, 118
small windowpanes were broken. One ob-
server reported cracks in the middle of an
asphalt parking lot in the Derby area of
Commerce City. Several aftershocks were
noted.

INTENSITY VI:

Adams County Golf Course.—Ceiling
beams were cracked in a building at the
golf course, according to the press.

Adams City.—Felt by all in community;
many were frightened. Windows, doors, and
dishes rattled violently and small objects
fell. Loud earth noises.

Arsenal {(Rocky Mountain).—At the dis-
pensary in the west part of the Arsenal, 118
small windowpanes were broken. The fire-
house building shook and dishes and cups
moved all around. Some firemen were
frightened.

Boulder.—Cracks were sustained in the
high school building and classes were dis-
missed.

Brighton (Adams County Jail).—A small
section of the roof separated from the wall,
allowing rain to seep in.

Commerce City.—Felt by and frightened
many. Windows broke; water pipes broke in
home and flooded basement apartment.
Plaster cracked, broke, and fell. Stock in
markets fell to floor. Loud earth noises.

Commerce City (Derby).—Felt by and
frightened all; some panic. Two chimneys
cracked; windows cracked. Small objects
shifted, overturned, and fell. Trees and
bushes shook; vehicles rocked. Cracks re-
ported in parking lot, running in all direc-
tions, but observer was not sure all occurred
during the shock.

Denver.—Felt strongly throughout the city;
many were frightened. Windows and water
pipe broke; large buildings shook strongly.
Large chandeliers in the Capitol Building
swayed alarmingly. Frightened legislators
quickly moved from beneath them. Pictures
fell from walls at the University of Denver;
items fell from shelves in markets.

Dupont-Irondale area.—Strongly felt. Ob-
jects fell from shelves; one shelf fell to the
floor. Pictures on walls turned in every di-
rection; some fell to floor. Coffee in partially
full cups spilled over table. Loud earth noises.
Animals were very frightened.

Eastlake.—Felt by and frightened all in
community. Trees and bushes shook; vehicles
rocked. Furniture shifted. Loud earth noises.

Erie.—Felt by many and frightened few.
Furniture shifted ; windows, doors, and dishes
rattled. Loud earth noises.

Golden.—Felt by many in community.
Cracks opened in concrete deck; leaks in
metal roof. Damage slight. Vehicles rocked.
Animals were frightened.

Henderson.—Felt by and frightened many.
Plaster cracked, broke, and fell; chimneys
cracked. Small objects overturned and fell;
damage moderate. Earth noises.

Lafayette.—Felt by all; few frightened.
Plaster cracked; window broke. Small ob-
jects shifted. Moderate earth noises.

Lakeside.—"“Lids and pans rattled; then
came a terrible noise and the house started
shaking.” Observer had to hold on to door to
keep from falling. Everything was in com-
motion at once. A bottle fell out of cupboard;
2-gallon crock on drier moved 2 inches.

Lakewood.—Observer frightened. Pictures
tilted on walls; bottle overturned. Floor
creaked and groaned. “Seemed to be sliding
off the bed and then realized feet and legs
were shaking and vibrating.”

Northglenn —Houses shook strongly. Loud
rumbling earth noise. Observer on telephone
dropped the phone and ran outside; house
seemed to be sinking. Light on long chain
swung about 2 inches east-west; planters on
wall swayed north-south. Everything in house
rocked.
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Thornton.—Cement foundation cracked;
brick along cement corner broke off. Glasses,
books, and other objects fell from shelves.
Houses shook strongly. Loud earth noises.

Welby.—Three trophies on wall fell in
liquor store, one hitting bartender on head;
glasses and bottles hit together hard. Crowns
fell off the heads of two statues in chapel;
three windows, about 8 feet apart, jarred
open. Entire building strongly shaken.

Westminster.—Freshly raked soil around
house was separated from the foundation
leaving a visible crack. Possible slight cracks
in building. Building shook strongly. Sharp,
explosivelike booming noise,

INTENSITY V:

Arvada, Aurora, Barr Lake, Black Hawk,
Brighton, Broomfield, Castle Rock, Coal
Creek Canyon, Dacono, Dumont, East Portal,
Eldorado Springs, Evergreen, Fort Lupton,
Frederick, Green Mountain, Idaho Springs,
Idledale, Jamestown; Louisville, Montebello,
Mount Vernon Canyon, Nederland, Pine-
cliffe, Roggen, Silver Plume, and Ward.

INTENSITY 1V:

Bennett area, Bergen Park, Berthoud, Buf-
falo, Central City, Empire, Firestone, Fort
Logan, Georgetown, Hudson, Keenesburg,
Kittredge, Littleton (4 mile west of), Lou-
viers, Loveland, Lyons, Mead, Milliken, Mor-
rison, Niwot, Pine, Platteville (2 miles west
of), Rollinsville (city center), Spivak, and
Watkins.

INTENSITY I-III:

Agate, Allenspark (2 miles east of), Briggs-
dale, Greeley, Hygiene, Indian Hills, Johns-
town, Longmont, and Pueblo.

April 10: 12:02, 12:08, 12:23, 12:26,
12:28, 12:37, 12:38, 13:08, 13:10, 13:38,
15:10, 17:00, 17:37. Denver, Colo., area.
Aftershocks of earthquake at 12:00:25.6%,
The earthquake at 12:38 was intensity IV
at Lakewood and Northglenn. Various of the
remaining shocks (all intensity I-IIT) were
felt at Arvada, Aurora, Brighton (about 2
miles south of), Broomfield (4 miles north-
east of), Commerce City, Denver, Dupont-
Irondale areas, Eldorado Springs, Erie,

Louisville, Montebello, Northglenn, Rocky
Mountain Arsenal, Thornton, Welby, and
Westminster.

April 11: 19:22, 22:40. Denver, Colo.,
area. Aftershocks of April 10 earthquake at
12:00:25.6%. Press reports indicated the
shocks were felt in the Denver area.

April 12: 02:48. Intensity IV at Com-
merce City, Colo. Also felt at Denver.

April 22: 19:35. Intensity IV in the Derby
area of Commerce City. Also felt at Adams
City, Denver (northeast section), Dupont,
Northglenn and farmland to north, Thornton,
and Welby. A rumble was heard at Lakewood
and Spivak.

April 27: 10:24:42%. Epicenter 39.9°
north, 104.7° west, Colorado, W. Magnitude
4.4. VI. Walls and acoustical tile ceiling
cracked at a school in Boulder; students
were dismissed. Water in aquarium was dis-
turbed at Commerce City; plaster cracked,
small objects overturned, and nails pushed
out in walls. Also felt at Golden and Long-
mont.

April 27: 23:43. Slight shock was felt at
Commerce City and Lakewood.

April 28: 05:21. Intensity IV at Thornton,
Colo. Also felt at Lakewood and Commerce
City.

May 7: 11:01:36.1*. Epicenter 37.0°
north, 115.0° west, southern Nevada, W.
Magnitude 4.7. Intensity IV at Gunlock,
Utah. Also felt at Hiko, Nev. (III).

May 11: 18:58. Intensity IV at Commerce
City, Colo. Also felt at Dupont, Irondale,
Northglenn, and Thornton.

June 19: 08:39:22% Epicenter 39.9°
north, 104.8° west, Colorado, W. Magnitude
2.9 (Colorado School of Mines). Intensity
IV in the Derby area of Commerce City.
Reported felt from 56th Avenue South to
112th Avenue North, and from about 21,
miles east of the Rocky Mountain Arsenal to
about 1 mile west of the Platte River.
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FicurRe 5.—Area affected by Colorado earthquake of August 9.

June 19: 10:47. Intensity IT at Commerce north, 104.7° west, Denver, Colo., region,
City, Colo.

July 11: 18:45. Intensity III at Adams

City and Commerce City, Colo.

W. Magnitude 5.3. VIL. To date, this is the
strongest and most widely felt of the Denver
series of shocks which began in April of
1962. The shock was felt over an area of

August 9: 06:25:06.2%. Epicenter 39.9° approximately 15,000 square miles (see fig.
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5). Principal damage occurred at Northglenn,
a community in the northern suburbs of
Denver, and consisted chiefly of broken
windows, cracked plaster, and loss due to
fallen merchandise in stores. Concrete pillars
were damaged at a church, and acoustical
tile fell at a school. One liquor store esti-
mated damage at $10,000 to $12,000. At
Commerce City, plate glass windows broke,
and there was considerable loss due to fallen
Bricks fell from a
chimney in the downtown area of Denver,
damaging an automobile. Officials reported
that power failures, telephone services, and
water mains were not affected, and there
were no damages to highways. No injuries
were reported.

merchandise in stores.

INTENSITY VI IN COLORADO:

Northglenn.—Plate glass windows broke.
Many homeowners reported walls and ceilings
cracked. Several reported basement floors
separated from walls. Numerous places of
business sustained damage in varying amounts
due to fallen merchandise; one reported a
loss of $10,000 to $12,000. At a church, pil-
lar supports to roof were damaged, and at
least 20 windows were broken. Acoustical
ceiling and light fixtures fell at school. One
woman reported patio, sidewalk, and founda-
tion cracks. Heavy objects moved; piano
moved about 6 inches; television overturned.
Many small objects shifted and fell in homes.
Most reports indicated a north-south motion,
with objects shifting and falling south. A
light suspended on a chain swung north-south
as far as it could go. Abrupt jolt and strong
shaking from south. Extremely loud, ex-
plosivelike earth noises.

INTENSITY VI IN COLORADO:

Adams City.—Felt by all in community;
awakened and frightened many. Window
shade fell off house. Hanging objects swung
violently. Pictures danced on walls. Cupboard
doors jarred all the way out. Knickknacks
twisted around. Trees and bushes shook.
Abrupt, extremely hard shaking; loud earth
noises.

Arvada.—Felt by all and awakened many

in community. Plaster, driveway, and win-
dows cracked. Small objects shifted, over-
turned, and fell. Room was observed to
vibrate rapidly back and forth. Loud rumble,
then shaking; motion from east; duration
about 5 seconds.

Aurora.—In the Aurora Hills area, plaster
and mortar cracked. Rolling, swaying, and
shaking motion. At the Fitzsimons General
Hospital, car rocked east-west. Rumble from
west.

Broomfield.—Felt by and awakened all in
community; frightened many. Few bricks fell
from chimney of old house; one window
cracked slightly. House rocked very strongly.
Animals were disturbed. Sharp, cracking
sound; strong shaking.

Central City.—Felt by and awakened most
in community; frightened many. Plaster fell.
Small objects and furniture shifted. Building
shuddered violently.

Coal Creek Canyon Road (between Golden
and Boulder).—Boulder rolled down moun-
tainside. Residents noted rumbling and shak-
ing.

Commerce City.—Felt by all; awakened
and frightened many. Few plate glass win-
dows broke in stores. Cement wall and floor
cracked slightly at one store. Bricks fell from
chimney of old house. Few foundations
slightly damaged. Plaster cracked. Consider-
able loss from fallen merchandise in stores.
Some heavy furniture shifted; small objects
fell (various directions) in many homes.
Heavy shock, preceded by loud, roaring and
booming earth noises; various directions of
motion reported.

Denver.—Generally and sharply felt over
the city, especially in the northern sections.
Only a few instances of slight damage were
reported. Some bricks fell from a chimney
in the downtown area and damaged a car.
At one place, small piece of plaster fell in
basement; patio cracked. Merchandise fell
and broke in some stores. Strong shaking of
car felt by man while driving. Tall buildings
swayed. House trailers rocked strongly; some
people ran outside. Electric wires shook up
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and down. Water in sink sloshed back and
forth. Man in the north section of the city
reported that 2 days before the shock, a
powerline was observed to be touching the
garage roof and that after the shock, the
powerline was 6 inches above the roof. Loud,
explosivelike earth noises. “Two good jolts;
hard shaking at first, then rolling motion.
More rumbling after first jolt. Long dura-
tion.” “Two shocks, 06:25 to 06:26, which
seemed to be one continuous shock. Rapid
and abrupt onset; rapid, horizontal north-
south motion with little vertical sensation.”

Dupont.—Felt by and frightened all in
community; awakened many. Man outdoors
“almost went down on his knees.” Felt as
if the ground were spinning. Felt dizzy and
nauseated. Wall bulged in. Building sounded
as if it were being twisted. Small objects
shifted and fell. Trees and bushes shook;
vehicles rocked. Loud roar; duration 25 sec-
onds.

Dupont (north of, farmland areas east and
west of Platte River).—Strongly felt over the
area. On 100th Avenue, west of Platte River,
30 or 40 windowpanes were broken at green-
houses. Damage about $200. Few bricks fell
from chimney. Full buckets of water emp-
tied. On southeast corner of 104th Avenue
and McKay Road, jars and cans fell; small
objects fell and broke. Doors flew open.
Coffee in cups splashed out to middle of
floor. Brief jolt, then abrupt earth noise and
shaking simultaneously. Direction east-west.
On 112th Avenue and Highway 85, many
were awakened. Lamp fell and broke; small
objects fell. Roar and rumble. Not felt by
person outdoors. On 114th Avenue, near
Riverdale Road, west of Platte River, ob-
servers were very frightened. Visible move-
ment of west wall. Dishes shifted and fell.
CofTee splashed from cups. Terrific rumbling
and cracking noise; motion south-north with
east-west twist. At 120th Avenue and River-
dale Road, west of Platte River, plaster
cracked. Stove moved about 1% inches from
south wall; refrigerator moved about 1 inch
from west wall. Small objects shifted and fell.

Cabinet doors and drawers opened. Clothes-
lines outdoors whipped in all directions.
Heavy jar and much shaking. On 124th
Avenue, east of Platte River, on old Highway
85, observer thought walls would collapse.
Small articles shifted. Rumble and prolonged
banging noise; severe shaking.

Eastlake.—Felt by, awakened, and fright-
ened all in community. Plaster cracked.
Small objects overturned and fell; furniture
shifted. Hanging objects swung violently.
Trees and bushes shook; vehicles rocked.
Loud earth noises.

Empire—Felt by, awakened, and fright-
ened many in community. Damage slight.
Plaster cracked; putty cracked around door
on east side. East side of post office building
pulled away from the cement wall about 5,
inch. Door on south side loosened and locks
tightened, as if the building had been slight-
ly twisted to the southwest; door on east side
is now lower. Bricks have small cracks. New
cement walks have cracks running north-
south and one running east-west. Small ob-
jects shifted. Water disturbed. “We heard
the roar and saw dishes, windows, and trees
move.”

Evergreen.—Felt by and awakened all;
frightened few. Small objects shifted, over-
turned, and fell; furniture shifted; many
books fell. Trees and bushes shook; vehicles
rocked slightly. Man said he was almost
shaken from bed. Abrupt jolt, then rumbling.
Near Bear Creek, felt as if house were sliding
down hill.

Firestone.—Felt by all and frightened few
in community. Chair with man sitting in it
moved north about 2 inches. Table, lamps,
and shades shook.

Frederick—Felt by and awakened all;
frightened some. Standing person knocked
back into chair. Silverware fell from cabinet
to floor. Felt more like an up-and-down move-
ment to persons lying down. Some rumble
before shock; one thought furnace had ex-
ploded.

Golden—Generally felt; some awakened.
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Driveway cracked. House shook strongly; bed
rocked. Moderate, rolling, and roaring sound.

Hazeltine Heights (farmland east of Platte
River on old Highway 85, north of 104th
Avenue, next to game bird farm).—Awak-
ened two in home; child screamed. Objects
fell in all directions. Horses very disturbed;
dogs barked and ran around. At house next
door, to the north, stairs pulled away from
wall about 14 inch on north side of house;
plaster blocks knocked out of stairway; small
window cracked. Cups swung for 5 minutes
after shock. Roaring noise awakened ob-
servers, then strong shaking from southeast.
At 10401 Counter Road, paint chipped off
ceiling. Pictures tilted; bottle fell. Felt as if
house tilted and rolled to west. “Felt another
tremor about 1:45 p.m.”

Henderson and vicinity—Felt by and
frightened many. Damage slight. Plaster
cracked. Fireplace moved out about 4 inch
from wall. Merchandise fell and broke in
store; small objects shifted and fell in homes
(various directions) ; furniture shifted. Trees
and bushes shook; vehicles rocked. Abrupt,
loud, prolonged roar; both east-west and
north-south directions indicated.

Irondale and vicinity.—Frightened obser-
vers. Several bricks fell from chimney. Walls
bulged in and out. Small objects shifted and
fell, mostly north-south; pictures fell off walls
throughout house. Five-inch wave from west
observed in swimming pool. Loud noise at
first, then hard shaking.

Jamestown.—Felt by all in community;
awakened and frightened many. Small ob-
jects shifted and fell; furniture shifted.
Hanging objects swung moderately east-west.
Loud earth noises.

Lafayette.—Felt by all in community;
awakened and frightened many. Damage
slight. Plaster cracked. Small objects shifted,
overturned, and fell. Trees and bushes shook;
vehicles rocked (man in parked car thought
he had been hit). Loud earth noises, similar
to sonic boom.

Lakewood.-—-Felt by many; awakened and
frightened some. Cement driveway cracked.

Waves in swimming pool; water in aquarium
sloshed back and forth. Trees shook. Bed
rocked east-west. Observer had difficulty in
standing and became dizzy and ill. Very
loud earth noises.

Nederland.—Felt by and awakened many
in community; frightened few. At Nederland
Lake, a man sitting on log fishing said he was
knocked off the log, and that he saw rocks
roll down mountainside. Reported as the
worst shock ever felt at Nederland. Everything
rattled. Loud earth noises.

Pinecliffe—Felt by and awakened all in
community. Plaster cracked. Bushes shook.
Heavy shaking. Moderate earth noises.

Rocky Mountain Arsenal and vicinity.—
At the Public Information Center, about 214,
miles from 72d Avenue, plaster cracked.
Coffee in cups splashed out onto table. Roll-
ing north-south motion with two definite
wave patterns. Loud rumble similar to train
noise. Just north of the Rocky Mountain
Arsenal, on Peoria Street, a wall cracked;
plaster cracked and fell. Small objects fell.
Heavy east-west shaking; duration seemed 2
minutes. One mile north of 104th Avenue
and Tower Road, northeast of the Arsenal,
observers were greatly frightened. Plaster
cracked. Light fixture swung northeast- south-
west. Rumble and heavy shaking. North of
the Arsenal at 11841 96th Avenue, railroad
ties, about 4 feet in the ground, quivered as
if they were rubber. Water splashed from
aquarium. Small objects fell in various direc-
tions. Light cord swung in circular motion.
A number of other reports were received
from the northeast, east, and southeast areas
of the Arsenal, reporting intensities of IV
to V. One observer, 5 miles northeast of the
Arsenal, reported hard shaking indoors, but
that the shock was not felt by anyone out-
doors.

Thornton.—People were awakened and
frightened. Considerable damage to merchan-
dise Corner of house loosened
“again”—walls seem distorted. Small objects
shifted and fell in homes; furniture shifted.
Cupboard shelves fell. Gas tanks and car

in store.
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shook; car rocked north-south. Clock weights
swung north-south for 5 minutes after shock;
bed rocked for 3 minutes. Loud earth noises,
then hard shaking. Felt two aftershocks
about 45 minutes later.

Welby.—Plaster badly cracked in old por-
tion of church; plaster cracked in home.
Observer thought a truck had hit the building.
One terrific jolt and roaring noise.

Westminster—Awakened and frightened
people. Plaster and brick wall cracked. Hang-
ing object fell off wall. Observed walls shak-
ing rather strongly. Thunderous rumble, then
house shook and rocked east-west.

Wheat Ridge.—Felt by, awakened, and
frightened all in community. “Felt all over
the Wheat Ridge area.” Fire grate on incin-
erator fell off. Hanging objects swung mod-
erately east-west. Earth noises similar to
sonic boom, then rolling motion.

INTENSITY V IN COLORADO:

Bailey Park, Black Hawk, Boulder,
Brighton, Cherry Creek, Coal Creek Canyon
(16 miles west of Boulder on Highway 72),
Dillon, Dumont, Eldora, Eldorado Springs,
Englewood, Erie, Fort Collins, Fort Lupton,
Green Mountain, Hudson, Idaho Springs,
Idledale, Indian Hills, Louisville, Montebello,
Mount Vernon Canyon (on road just above
El Rancho), Niwot, Parker, Rollinsville,
Sedalia, Silver Plume, Watkins, Westcreek,
and Wonderview (21 miles southwest of
Boulder).

INTENSITY IV IN COLORADO:

Allenspark (2 miles east of), Ault, Bellvue,
Bergen Park, Berthoud, Breckenridge, Byers,
Castle Rock, Eaton, Estes Park, Fort Logan,
Fort Morgan, Fraser, Grand Lake, Greeley,
Hot Sulphur Springs, Hygiene, Kittredge,
Laporte, Littleton, Lyons, Morris Heights
(southeast of the Arsenal), Morrison, Palmer
Lake, Poudre City Resort (43 miles north-
west of Fort Collins), Ward, Windsor, and
Winter Park.

INTENSITY IV IN WYOMING:

Laramie.

INTENSITY I-1II IN COLORADO:

Agate, Bennett, Brush, Cascade, Coal

Creek, Colorado Springs, Frisco, Glen Echo
(20 miles west of Fort Collins), Granby,
Lookout Mountain, Louviers, Loveland, Mil-
liken, Montezuma, Pueblo, Red Feather
Lakes, Silverthorne, Sterling, Sunshine, U.S.
Air Force Academy (60 miles south of Den-
ver), Vail, Weldona, and Wellington.
INTENSITY I-III IN WYOMING:
Cheyenne.
INTENSITY I-1II IN NEBRASKA:
Scottsbluff.

August 9: 07:10 (about). Thornton, Colo.
Observer felt two shocks about 45 minutes
after the 06:25 earthquake.

August 9: 08:00. Denver, Colo., area
(Platte River farmland area, 104th Avenue
and McKay Road). Tremor felt.

August 9: 11:30 (about). Northglenn,
Colo. “Thought I felt another tremor around
11:30.”

August 9: 13:45. Hazeltine Heights, Colo.
(north Denver area). Tremor felt.

August 11: 22:02 and 22:46 (about).
Denver, Colo., region. Press reported slight
shocks were felt in the Denver region.

August 12: 10:05 (about). Denver, Colo.,
region. Press reported a slight shock was felt
in the Denver area.

September 23: 21:46:48.8%, 22:00:28.1%.
Epicenter 40.7° north, 112.1° west, Utah, W.
Magnitudes 3.7 and 3.4, respectively. V.
Minor damage reported from one place; walls
cracked and porch displaced. No damage
was reported to law enforcement officers.
Windows shook and dishes rattled in the
Granger-Magna-Murray area.

October 4: 08:20:14.0*%. Epicenter 38.5°
north, 112.1° west, Utah, W. Magnitude 5.2.
VIL. Felt over an area of approximately
15,000 square miles of Utah and northern
Arizona (see fig. 6). Ceilings and walls
cracked in numerous houses at Marysvale.
About 1 mile north of Marysvale, well water
was badly muddied for 24 hours. At Koo-



United States Earthquakes, 1967

38°

22
113° 112° 111° 110°
R .
40° b —40°
N
° b 40
.
.
o ° 40 .
04 hd 02 .
o4 Y \
. .
d I-1V o5
40 Q4
50 o 04 50 o4
) as
® .
50
39° 56 o 39°
40
os A H o4
o5
o5 v
k
1 o Koosharem
o [[o°
¢ (o.05
S04 o5 o) o4
60) ©° ¢
04
IEPS
.

(1
o5
o5
[

Limits of felt area

hd I-1V
°
2d® ¢
®st. George K 03 d 37°

379 O .—vtt Pageﬁy
AR | Z ONA

October 4, 1967, 03:20:14.0* MST

0 20 40 60 80
== —— =
Statute Miles
L J
113° 112° 111° 110°

FicURE 6.—Area affected by Utah earthquake of October 4.

Joseph; plaster cracked; rockslides in canyons
a few miles distant. At Junction City, large
boulders fell from many mountains; some
boulders rolled onto the highways; plaster

sharem, one well was “closed off””; chimneys
cracked slightly: plaster cracked. At Circle-
ville, root cellars caved in a few places. Few
chimneys were partly knocked down at
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cracked. Rockslides occurred 5 miles south
of Sevier. Plaster cracked at Antimony,
Central, Richfield, Sevier, and Teasdale.
Several aftershocks were reported felt. At
Greenwich, about 7 miles southeast of the
epicenter, seven shocks were reported felt;
glasses in cupboards rattled with each tremor.
At Marysvale (about 10:30 am.) a tremor
was felt which rattled mailboxes in the post
office.
INTENSITY VI IN UTAH:

Koosharem.—Felt by and awakened all in
community; frightened many. Damage slight.
Chimneys cracked slightly; plaster cracked.
One well “closed off.” Small objects shifted
and fell; furniture shifted. Hanging objects
swung moderately southwest-northeast. Mod-
erate rumbling earth noises.

Marysvale.—Felt by, awakened, and
frightened all in community. Damage slight.
Numerous ceiling and wall cracks in brick
and stone houses. One cupboard pulled from
wall. Small objects shifted, overturned, and
fell; furniture shifted. Pendulum clocks
stopped. All drawers in home opened. Pic-
tures askew. Loud, deep, rumbling earth
noises preceded shock. “I felt three distant
shocks, the second closely following the first;
a slight pause between the second and third.”
Well water, 1 mile north of Marysvale, was
badly muddied for about 24 hours.

INTENSITY VI IN UTAH:

Annabella.—Felt by and awakened all in
community. “Could hear rocks sliding in the
mountains.” Loud, thunderlike earth noises.

Antimony.—Felt by and awakened many in
community: frightened few. Plaster cracked.
Furniture shifted. Loud earth noises.

Central—Felt by and awakened all in
community; frightened many. Plaster cracked
and fell. Small objects shifted, fell, and broke.
Moderate earth noises,

Circleville.—Felt by, awakened, and
frightened many in community. Damage
slight. Root cellars caved in. Hanging objects
swung moderately. Moderate earth noises.

Greenwich.—Felt by, awakened, and
frightened all in community. Small objects

shifted, overturned, and fell. Direction seemed
east-west. Loud earth noises. “Felt seven
tremors; glasses in cupboard rattled after
each shock.”

Joseph.—Felt by, awakened, and frightened
all in community. Damage slight. Some
chimneys partially collapsed. Plaster cracked
in chapel. Cans fell from store shelves. Rock-
slides in canyon a few miles distant. Loud,
roaring earth noises.

Junction.—Felt by and awakened all
adults; frightened many. Damage slight.
Plaster cracked. Small objects shifted, over-
turned, and fell. Large boulders fell from
many mountains; some boulders rolled onto
highways. Moderate earth noises.

Richfield.—Felt by, awakened, and fright-
ened many in community. Plaster cracked.
Small objects shifted.

Sevier.—Felt by, awakened, and frightened
all in community. Plaster cracked slightly.
Small objects shifted, overturned, and fell.
Rockslide 5 miles south of Sevier. Very loud
earth noises preceded and followed shock.

Teasdale.—Awakened many and fright-
ened few in community. Damage slight.
Plaster cracked in some houses. Trees and
bushes shook. Moderate to loud earth noises.

INTENSITY V IN UTAH

Aurora, Beaver, Boulder, Castle Dale,
Clawson, Ephraim, Escalante, Fremont, Glen-
wood, Greenville, Grover, Kanosh, Kingston,
Loa, Lyman, Meadow, Milford, Minersville,
Orangeville, Redmond, Scipio, Torrey, Trop-
ic, and Venice.

INTENSITY IV IN UTAH:

Bicknell, Caineville, Cannonville, Emery,
Fillmore, Green River, Hanksville, Henrie-
ville, Hinckley, Huntington, Leamington,
Manti, Mayfield, Nutters Ranch (about 30
miles northeast of Price), Price, Salina,
Sleeping Rainbow Ranch (about 15 miles
southeast of Torrey), Spring City, and Wood-
side,

INTENSITY IV IN ARIZONA:
Fredonia.
INTENSITY Il IN UTAH:
Cedar City, Kanab, Rockville, Rubys Inn
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(about 5 miles north of Bryce Canyon), and
Wellington.
INTENSITY I-III IN ARIZONA:
Glen Canyon Dam Powerplant (Page).

October 4: 10:29:17.4*. Epicenter 38.5°
north, 112.0° west, Utah, W. Intensity IV
at Marysville.

October 24: 23:32. Intensity IV in Denver,
Colo., area (114th Avenue and Riverdale
Road, north of Denver).

October 25: 21:20. Intensity IIT at Com-
merce City, Colo.

October 28: 01:00. Intensity IIT at Com-
merce City, Colo.

November 14: 03:07% and 03:41*. Den-
ver, Colo., region. Magnitudes 2.9 and 2.7,
respectively (Golden). Intensity IV at Com-
merce City. Also felt at Brighton, Broomfield,
Conifer, Denver, Evergreen (south of),
Golden, and in the farmland areas between
Commerce City, Northglenn, Thornton,
Broomfield, Eastlake, and Brighton.

November 15: 00:10:12.1*  Epicenter
39.9° north, 104.6° west, Denver, Colo.,
region, W. Magnitude 3.7. V. Felt by and
awakened many in community at Commerce
City. “I know of only two places that had
slight damage-—one at Commerce City and
one at Thornton.” One hard, loud, slamming
jolt to southwest. Denver press reported one
man was knocked out of bed. Also felt at the
Arsenal and 2 miles east of, Boulder,
Brighton, Eastlake, and Lafayette.

November 25: 00:02*. Commerce City,
Colo. Magnitude 2.6 (Golden). Intensity
IV at Commerce City, and north of Com-
merce City at 114th Avenue and Riverdale
Road.

November 26: 22:09:22.7*%, 22:35:00.7%,
22:42:53.3%. Epicenters (1) 40.0° north,
104.7° west; (2) 39.9° north, 104.7° west;
(3) 39.9° north, 104.9° west, Colorado, W.
Magnitudes of first two shocks, 5.2 and 4.4.
VI. The main shock at 22:09:22.7% was felt
over an area of approximately 17,000 square

miles (see fig. 7). This was reported to be
the second largest shock since the Denver
series began in April of 1962. Many persons
reported it was the worst one they had ever
felt. Damage was generally reported as slight,
occurring principally in the suburban area of
northeast Denver at Commerce City, and
consisting chiefly of cracked plaster, enlarge-
ment of existing cracks, and loss due to fallen
merchandise in stores. Press reported some
masonry walls and basement floors were
cracked. Many persons were extremely
frightened and hurried into streets. Very
loud, thunderous, roaring, blastlike earth
noises immediately preceded the shock, which
was described as having a rocking, jolting,
up-and-down, twisting motion. The after-
shocks at 22:35:00.7* and 22:42:53.3* were
felt over a considerable area.
INTENSITY VI IN COLORADO:

Adams City.—People were awakened and
frightened. Child ran screaming from base-
ment and said, “The wall came at me.” Curio
shelf flew 12 feet across room. Small objects
shifted and fell; mirror fell. Front and back
doors on east and west sides of house opened
about 1 foot. Loud rumbling; sudden, heavy
shaking; several jolts. Shocks also felt at
22:35 and 22:42.

Arvada.—Felt by all in community; awak-
ened and frightened few. “Felt more in Ar-
vada than any previous shock.” Press re-
ported walls cracked; telephones were
knocked out of order for a short time. Shock
at 22:35 also felt.

Aurora.—Man fell to his knees when
ground seemed to suddenly give way under
him. Rubber coasters shifted south about 2
inches from under washing machine. Lamp
base fastened to organ shook loose. Sudden,
heavy, up-and-down, north-south motion,
preceded by blastlike earth noises. Shocks
also felt at 22:35 and 22:42.

Boulder.—Felt by and frightened many;
awakened few. One woman reported this was
the only shock which had frightened her.
Plaster cracked, broke, and fell. Ground
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Ficure 7.—Area affected by Colorado earthquake of November 26.

cracked. Water disturbed. Trees and bushes
shook. Very loud earth noises.

Commerce City.—Felt by all; many very
frightened. Some thought this was the worst
shock felt so far. Merchandise fell from
shelves in several stores, with one merchant re-
porting damage at about $700. Articles fell
from both north-south and east-west shelves.

At one business place, acoustical tile pulled
away from a wall and very small pieces of
plaster fell. Old plaster cracks in homes
widened and lengthened. Small objects in
homes shifted and fell in various directions.
Extremely loud earth noises immediately pre-
ceded the shock. One reliable observer re-
ported: “Worst one to date. Heard a heavy,
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deep, loud rumbling corning from the east
about 2 seconds before shock was felt. Two
hard, jarring, bumping jolts about 1 second
apart. Vases bounced strongly. Observer felt
stairs bounce up and down so rapidly he had
sensation of not touching them. Felt as if
walls were leaning into middle of room.
Lasted about 6 seconds.” Shocks at 22:35
and 22:42 also felt.

Denver.—Generally and sharply felt over
the Denver area. Press reported walls cracked
at one place. Child thrown from bed; person
thrown from chair. One observer reported
that the wall of an old, 1-story brick house
“is breaking away from roof line.” Several
windows broke at one location. Trees and
bushes shook; vehicles rocked (people left
trailers). Small objects shifted, overturned,
and fell. Very loud, rumbling earth noises
preceded shock; strong shaking, jolting, twist-
ing motion. Shocks at 22:35 and 22:42 also
felt.

Firestone.—Felt by all in community;
awakened and frightened many. “This shock
was felt much more strongly than any of the
previous ones.” Plaster cracked. Furniture
shifted. Moderate earth noises.

Hudson.—Felt by and frightened many in
community; awakened few. Plaster cracked.
Loud rumble; abrupt, rapid motion from
south,

Idledale.—Felt by and awakened many
in community; frightened few. Water and
gas lines twisted. Several windows cracked.
Some items near edge of table fell to floor.
Observer outside heard a gritty, rubbing
sound during shock at 22:35.

Irondale.—People were frightened. Plaster
cracked and fell. Felt as if a boulder had hit
the house; motion east-west. Shocks'at 22:35
and 22:42 also felt.

Lafayette—Felt by all in community;
awakened most; frightened few. Plaster
cracked. Small objects shifted, overturned,
and fell. Preceded by truck-rumbling sound;
felt as if vehicle hit the building; motion from
south; long duration. Shocks at 22:35 and
22:42 also felt.

Lakewood.—People were frightened.
“Worst one felt so far.” Plaster cracked and
loosened. Chairs bounced around; pictures
tilted. Bed rocked east-west. Jolting, swaying,
up-and-down motion preceded by loud, rum-
bling and roaring earth noises. Shock at 22:35
also felt.

Pine.—Felt by many and awakened few
in community. Small ground cracks. Loud
roar heard.

Pinecliffe—Felt by and awakened all in
community. Plaster cracked. Small objects
shifted. Motion east-west; loud earth noises.
Shock at 22:35 also felt.

Rocky Mountain Arsenal area.—Residents
were frightened; some reported it was the
worst shock ever felt. Plaster fell; all cracks
enlarged. Porch door opened about 1 foot;
desk shifted 5 inches from wall. Chain hang-
ing from ceiling jumped up and down. Water
splashed from aquarium. Pictures tilted.
Lights flickered. Thunderous earth noises
preceded shock; hard, jolting motion. Shocks
also felt at 22:35 and 22:42.

Roggen.—Felt by and awakened many in
community. Plaster cracked. Furniture and
small objects shifted. Vehicles rocked. Loud
earth noises.

Thornton.—Residents were frightened.
Items fell in grocery stores. Cracks and bricks
loosened again on outside of previously
damaged house. Small objects shifted and
fell; pictures tilted in all directions. Weights
on clock swung for 15 minutes after shock.
Water sloshed in bathroom bowls; chandeliers
swung in circular motion of about 2 inches.
Motion rocking, jolting in north-south and
east-west directions; preceded by extremely
loud, thunderous and blastlike earth noises.
Shocks at 22:35 and 22:42 also felt.

Watkins.—Felt by and frightened all in
community; awakened few. Stucco cracked.
Pictures tilted to west. Loud rumbling from
west preceded shock. Shocks at 22:35 and
22:42 also felt.

Welby.—People were frightened. Fifty or
60 bottles fell from west shelves in store and
broke. “Car bumper rail bent to west—
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spikes pulled up 5 to 6 inches and bent—
opposite direction to which car could do it.”
Visible north-south movement of south wall.
Abrupt, rumbling noise, similar to train.
Shocks also felt at 22:35 and 22:42.

Westminster.—People  were  frightened.
“Worst one so far.” Plaster cracked. Couch
banged against east wall four or five times.
Mirrors and lamp shades swayed. Dial tone
on phone out for about 5 minutes. Abrupt,
heavy jolt and hard shaking preceded by loud
rumbling from west; long duration. Shocks
also felt at 22:14, 22:35, and 22:42.

INTENSITY V IN COLORADO:

Allenspark (shocks also felt at 22:35 and
22:42), Black Hawk, Breckenridge, Brighton
(shocks also felt at 22:35 and 22:42),
Broomfield (shocks also felt at 22:35 and
22:42), Buffalo Creek, Central City (shocks
also felt at 22:35 and 22:42) Dacono, Du-
mont, Dupont (shocks also felt at 22:35 and
22:42), Eastlake (shocks also felt at 22:35
and 22:42), Eldorado Springs, Empire,
Englewood (three later shocks felt), FErie,
Evergreen (shock also felt at 22:35), Fort
Lupton (shock also felt at 22:35), Frederick,
Frisco, Georgetown, Golden (shock also felt
at 22:35), Henderson (shock also felt at
22:35), Idaho Springs, Indian Hills, James-
town, Laporte, Littleton, Louisville (shock
also felt at 22:35), Louviers, Loveland, Lyons
and surrounding areas, Minturn, Mount
Vernon Canyon (on Highway 40 at Lookout
Mountain), Nederland, Niwot, Northglenn
(shocks also felt at 22:35 and 22:42), Rollins-
ville, Silver Plume, Strasburg, Wheat Ridge
(shock also felt at 22:35), and Winter Park
(two shocks felt).

INTENSITY IV IN COLORADO:

Agate, Bailey, Bennett, Bergen Park (shock
also felt at 22:35), Byers, Castle Rock, Cherry
Creek (just west of Cherry Creek Dam),
Coal Creek (about 5 miles west of Boulder;
shock also felt at 22:35), Coal Creek Canyon
(16 miles west of Boulder on Highway 72),
Deer Trail, Dillon, Eagle, Estes Park, Fort
Collins, Fraser, Granby, Greeley, Gypsum
(8 miles west of), Kittredge, Kremmling,

Leadville, Longmont, Masonville, Meredith,
Montebello (south of the Arsenal; shocks
also felt at 22:35 and 22:42), Montezuma
(foot of Loveland Pass), Orchard, Parker,
Platteville, Prospect {about 5 miles south of,
in area about 20 miles east of Brighton),
Redcliff, Tabernash, Ward area (21, miles
east of Peak-to-Peak Highway on County
Road 94), Watkins (11 miles north of; shocks
also felt at 22:35 and 22:42), Wiggins, and
Wonderview (21 miles southwest of Boulder;
shock also felt at 22:35).
INTENSITY IV IN WYOMING:

Laramie.

INTENSITY I-III IN COLORADO:

Ault, Colorado Springs, Fairplay, Floris-
sant, Fort Morgan, Franktown, Genoa,
Glenwood Springs, Gypsum, Hartsel (6 miles
west of, at Antero Reservoir), Hygiene,
Keenesburg, Kiowa, Lamar, Limon, New
Raymer, Parshall, Pueblo, and Timnath.

INTENSITY I-II IN WYOMING:

Cheyenne.

INTENSITY I-III IN KANSAS:

Goodland.

December 7: 06:33:22.5%. Epicenter 41.3°
north, 111.7° west, Utah, W. Magnitude
4. 3. Felt at Huntsville.

December 8: 20:35. Commerce City, Colo.
III. Felt by very few. Couch jerked. Slight
jolt from northeast, loud noise, then a stronger
jolt twisting to southeast. Duration about 5
seconds.

CALIFORNIA AND WESTERN
NEVADA

[120th Meridian or Pacific Standard Time]

NOTE: All places mentioned are in California
unless otherwise stated.

January 1: 21:00, 21:15. Two light shocks
felt at Parkfield.

January 7: 23:37:28.9%. Epicenter 33.6°
north, 118.4° west, southern California, W.
Magnitude 334-4, P. V. This was the first of
a series of 13 shocks felt on January 7 and
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8. Described as a slow, rumbling earthquake,
the shock jarred the coastal areas of Los
Angeles County, and was felt as far inland
as the San Fernando Valley according to the
press. Intensity V was reported at Lomita,
Palos Verdes Estates, Palos Verdes Peninsula,
and Redondo Beach; intensity IV at Rolling
Hills Estates. Reported felt by press at Man-
hattan Beach, Point Vicente, and in West
Los Angeles.

January 8: 00:12:29.1%, Epicenter 33.5°
north, 118.4° west, southern California, W.
Magnitude 3%,, P. V. Felt by, awakened, and
frightened many in Palos Verdes Estates-Palos
Verdes Peninsula area. Windows rattled and
houses creaked. Earth noises heard.

January 8: 00:26:56.8*%, Epicenter 33.5°
north, 118.4° west, southern California, W.
Magnitude 334, P. V. Felt by many at Palos
Verdes Estates; awakened all in home. Win-
dows rattled and a moderate earth noise was

heard. Also felt at Redondo Beach (IV).

January 8: 12:47:38%. Epicenter 33.5°
north, 118.3° west, southern California, W.
Magnitude 3%, P. V. Felt by all and fright-
ened many in Palos Verdes Peninsula area.
Windows and dishes rattled and low rumble
was heard. Intensity IV at Harbor City,
Long Beach, Redondo Beach, San Pedro,
Seal Beach, and Torrance; intensity I-1I1 at
Compton, Hawthorne, and Hermosa Beach.

January 8: 15:03:48%*, 16:03*. Epicenter
35.6° north, 120.4° west, Parkfield area, B.
Magnitudes 3.0 and 2.0, respectively. Inten-
sity IV at Parkfield.

January 10: 02:28:21.4%. Epicenter 39.5°
north, 120.3° west, northern California, W.
Magnitude 4-4.2, B. Intensity IV in Truckee
area.

January 13: 18:45. Magnitude 3.5, P. In-
tensity IV at Long Beach. Also reported felt
in the southern area of Los Angeles County.

January 15: 15:26:23.6%, 17:54:53%. Epi-
center 37.-4° north, 118.6° west: 37.4° north,
118.7° west, California-Nevada border region,

W. Magnitudes 3.7 and 3.5-3.9, respectively,
B. Intensity IV at Bishop and Long Valley
Dam. Also felt at Independence.

January 16: 11:37:52.9%. Epicenter 37.4°
north, 118.6° west, California-Nevada border
region, W. Magnitude 3.7-3.9, B. Intensity
111 at Bishop.

January 20: 19:19. Keene. V. Rapid mo-
tion felt by all. Windows rattled and moderate
earth noises were heard.

February 15: 16:13. Intensity IIT at San
Francisco.

February 18: 10:48:55.4%. Epicenter 34.1°
north, 117.3° west, southern California, W.
Magnitude 3%%, P. Intensity IV at Etiwanda.
Also felt at San Bernardino.

February 21: 12:45:47.5%. Epicenter 33.8°
north, 117.7° west, southern California,
W. Magnitude 3.7, P. Felt in Orange County.

February 24: 18:00:32.9*. Epicenter 36°
52’ north, 121°38” west, central California, B.
Magnitude 2.8. V. Felt by all at Everett
Mills Ranch. Doors and dishes rattled and

faint noises were heard. Intensity IV at
Aromas.

February 25: 07:52:08.2*. Epicenter 40°
18’ north, 123°06’ west, northern California,
B. Magnitude 3.9-4.1. Intensity IV at Arcata
and Salyer.

February 25: 13:33:47.0%. Epicenter 40°
20’ north, 124°18’ west, northern California,
B. Magnitude 3-3.3. Intensity IV at Petrolia;
intensity III near Petrolia, about 3 miles from
mouth of Mattole River.

March 1: 11:21, 11:24, 11:26. Intensity
IV in the Palos Verdes Peninsula area.

March 1: 23:10:58%. Epicenter 40.3°
north, 124.5° west, near coast of northern
California, W. Magnitude 3.4-3.8, B. V. At
Petrolia, felt by all in community. Moderate
earth noises were heard. Intensity IV at
Scotia and 8 miles east of Petrolia.

March 2: 06:12:49.1%. Epicenter 36.3°
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north, 117.7° west, California-Nevada border
region, W. Magnitude 4.4-4.6, B. V. Felt
over a considerable area, principally in south-
ern Inyo County. Frightened few at Darwin.
Windows, doors, and dishes rattled and
houses creaked. Loud earth noises. Felt by
and awakened all at Furnace Creek Ranch.
Intensity IV at Keeler and Westend, and at
Beatty, Nev.

March 2: 12:02. Intensity IV in the Palos
Verdes Peninsula area.

March 2: 13:43:48.0%. Epicenter 34°07.1"
north, 117°57.7 west, southern California, P.
Magnitude 3.1. Felt at Pasadena.

March 6: 18:40:59.5%. Epicenter 36°51.5’
north, 121°27.5’ west, west of Hollister,
B. Magnitude 2.2 Reported felt in the Hollis-

ter area.

March 11: 08:03. V. Felt over a small
area of Riverside County, principally in the
Palm Springs area. Felt by all, awakened
many, and frightened few at Morongo Valley
and Palm Springs. Windows, doors, and
dishes rattled. Intensity IV effects were noted
at Cathedral City, Desert Hot Springs, Idyll-
wild, Rancho Mirage, Sky Valley, Snow
Creek Village, and Thousand Palms; inten-
sity I-IIT at North Palm Springs.

March 13: 13:58. Intensity IV at San
Miguel, Indian Valley, and Ranchito Can-
yon.

March 19: 03:35. Intensity IV at Avenal.

April 5: 12:36. Slight shock felt by few
at Elizabeth Lake and Lake Hughes.

April 5: 17:05:45.6*. Epicenter 36.2°
north, 118.8° west, central California, W.
Magnitude 4.1. IV. Felt over an area of
about 600 square miles of Tulare County.
Intensity IV at Lindsay, Springville, and
Three Rivers; intensity I-IIT at Armona, Ash
Mountain (Sequoia National Park), and
Strathmore.

April 18: 13:36:47.7%. Epicenter 34°05.9’

north, 117°42.9” west, southern California, P.
Magnitude 2.7. Felt at Claremont.

April 19: 07:31. Felt by few at Petrolia.

April 19: 23:02:43.5%. Epicenter 34°06.9’
north, 117°42.7” west, southern California, P.
Magnitude 2.3. Felt at Claremont.

April 22: 08:39:45.1%, Epicenter 36°37’
north, 121°16" west, central California, B.
Magnitude 3. 4. Intensity IV effects were
noted at Contival Ranch, 13 miles south of
Hollister, and at Paicines. A slight aftershock
was reported at Paicines.

April 27: 18:36. Intensity IV at Holy
City; intensity I-IIT at Los Gatos and San
Jose.

April 28: 09:39. Intensity IV at Avenal.

May 12: 08:00:39.2*%. Epicenter 33°55.8
north, 118°13.2" west, southern California,
P. Magnitude 2. 9. Felt at Pasadena.

May 13: 05:45. Intensity IV at Etiwanda.

May 16: 16:28, 16:30. Both shocks were
intensity IV at Avenal.

May 21: 06:42:34.4*. Epicenter 33°30.4
north, 116°35.1" west, southern California,
P. Magnitude 4. 7. V1. Generally felt over an
area of approximately 9,000 square miles,
principally in Riverside, San Bernardino, and
San Diego Counties. Rocks rolled onto High-
way 74 from Nightingale to Palm Desert.
Near Anza, murky well water was reported.
One of the two water reservoirs at Norco
sustained $30,000 to $40,000 damage from
the shock. Very slight plaster cracking was
reported at Beaumont, Redlands, and Win-
chester, but no additional reports of damage
were received from the epicentral region.

INTENSITY VI:

Anza-Borrego Desert State Park (Palm
Canyon) .—Felt by all; awakened and fright-
ened few in community. Furniture shifted;
trees and bushes shook; vehicles rocked.
Loud earth noises.

Anza (about 21, miles northeast of).—
Felt by many and frightened few in commu-
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nity. Later in the day, well water appeared
murky. The well casing extends to 547 feet
below the surface. The section of the pump
is from the 400-foot level, indicating that a
considerable amount of water could be
pumped before the murky water reached the
pump. Loose objects rattled severely. Mod-
erate earth noises.

Nightingale.—Felt by all in community.
Rocks rolled onto Highway 74 from Night-
ingale to Palm Desert. Windows rattled. Faint
earth noises.

INTENSITY V:

Agua Caliente Springs-Vallecito Valley
area, Banning, Beaumont, Cabazon, Cathedral
City, Coachella, Desert Hot Springs, Hemet
(5 miles east of), Homeland, Idyllwild (cen-
ter of village and at Ranger Station), Joshua
Tree (1 mile south of Twentynine Palms
Highway), La Quinta, Moreno, Mountain
Center, North Palm Springs, Palm Springs,
Palomar Mountain (Palomar Observatory),
Pearson area (about 15 miles southeast of
Aguanga), Perris (rural area, on Highway
395), Pinyon Crest (about 12 miles east by
north of Anza), Redlands, Riverside, Romo-
land, Sage Fire Control Station (about 10
miles south of Hemet), Salton City (near
west shore of Salton Sea), San Bernardino,
San Jacinto, San Juan Capistrano, Sun City
(about 3 miles west of Romoland), Sunny-
mead, Temecula, Thousand Palms, Warner
Springs, West Covina, White Water area
(Snow Creek, White Water Canyon, West
Palm Springs, and Painted Hills), and Win-
chester.

INTENSITY 1V:

Aguanga, Alberhill, Alpine, Angelus Oaks,
Bonsall, Burbank, Calimesa, Corona, Curtis,
Descanso, El Cajon, Elsinore, Fallbrook,
Fawnskin, Forest Falls, Gilman Hot Springs,
Glendale, Highland, Indio, Jamul, Julian,
Lakeview, La Verne, Mesa Grande, Morongo
Valley, Mount Wilson, Norco, North Shore
(north shore of Salton Sea), Norwalk, Oak
Grove Ranger Station (about 8 miles south-
east of Aguanga), Ontario, Palm Desert,
Pauma Valley, Pine Valley, Pioneertown,

Poway, Ramona, San Marcos, Santee, Ther-
mal, Twentynine Palms, Valley Center, and
Yorba Linda.

INTENSITY I-1II:

Azusa, Bellflower, Big Bear Lake area,
Boulevard, Buena Park, Etiwanda, Leucadia,
Lucerne Valley, Mount Laguna, Newport
Beach, Pasadena, Pomona, Rialto, San Diego
area, Walnut, and Yucca Valley.

May 24: 17:57. Intensity IV at Keene.

May 29: 19:47:28.3%. Epicenter 37°16.3"
north, 121°39.5" west, central California,
southeast of San Jose, B. Magnitude 3.9.
IV. Generally felt over an area of about
1,000 square miles, principally in Santa Clara
and Santa Cruz Counties. Buildings creaked
and loose objects rattled at Almaden, Ben
Lomond, Fremont, Gilroy, Los Gatos, Milpi-
tas, Monte Sereno, Mount Hamilton (Lick
Observatory), and San Francisco; intensity
I-TIT at Brookdale, Davenport, El Granada,
La Honda, Mount Hermon, San Jose, Sara-
toga, and Sunnyvale.

June 1: 06:32. Intensity IV at Palos Ver-
des Estates.

June 5: 22:11:38.7*. Epicenter 35°48.9/
north, 120°25.5" west, central California, B.
Magnitude 3.0, B. Intensity IV at the Work
Ranch in southern Monterey County. Also
felt in Vinevard Canyon and in Indian Valley.

June 10: 19:52:18.1*. Epicenter 35°13.7
north, 118°38.9” west, central California, P.
Magnitude 3.2. Intensity IV at Keene.

June 14: 20:58:05.5%. Epicenter 33°59.8
north, 117°58.5” west, sor'thoern California, P.
Magnitude 4. 1. VI. Felt over a large area of
Los Angeles County and in some Orange
County communities. At E1 Monte, the under-
ground telephone cable twisted, causing serv-
ice to be interrupted. Hairline foundation
cracks were sustained at San Gabriel. At
Whittier, a plate glass window and water
pipe broke and a wall cracked. Police reported
plaster fell in a residence in northern Los
Angeles.
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INTENSITY VI:

El Monte.—Press reports indicate that in
this area, an underground telephone cable
twisted and briefly interrupted telephone
service. The shock was felt by many in the
community.

San Gabriel—Felt by many throughout
the area; awakened and frightened few. Hair-
line cracks appeared in the foundation of a
house. Loud earth noises.

Whittier.—Felt by all in community. Press
reported a garage wall cracked. A large plate
glass window broke on East Whittier Boule-
vard, and a water pipe broke on the third
floor of American Savings and Loan Build-
ing. Small objects shifted, overturned, and
fell. Moderate earth noises, like a sonic boom
or an explosion.

INTENSITY V:

Artesia, Azusa, Baldwin Park, Bell, Brea,
Buena Park, Glendora, Hacienda Heights,
Lakewood, Long Beach, Los Angeles, Lyn-
wood, Maywood, Montebello, Mount Wilson,
North Hollywood, Norwalk, Pasadena, Pico
Rivera, Rowland Heights, San Dimas, Sierra
Madre, South Pasadena, Temple City, Van
Nuys, and West Covina.

INTENSITY IV:

Alhambra, Altadena, Anaheim Stadium,
Arcadia, Compton, Covina, Downey, Fuller-
ton, Harbor City, Hollywood, Huntington
Beach, Huntington Park, La Crescenta, La
Habra, La Mirada, Los Alamitos, Monterey
Park, Ontario, Orange, Pinon Hills, Pomona,
Santa Ana, Santa Monica, Seal Beach, South
El Monte, South San Gabriel, Stanton, Studio
City, Upland, West Los Angeles, and Yorba
Linda.

INTENSITY 1-1II

Burbank, Chino, Glendale, Hawthorne,
Northridge, Rosemead, Sunland, Westmin-
ster, Westwood, and Wilmington.

June 26: 07:15:34.9%. Epicenter 39°17.3’
north, 123°19.5’ west, northern California,
B. Magnitude 3.5. VI. Felt over about
1,500 square miles of Mendocino and Lake
Counties. Concrete spalled slightly at Coyote
Dam, a few miles northeast of Ukiah. At Red-

wood Valley, about 7 miles north of Ukiah,
ceilings and chimneys cracked. At Ukiah,
minor daniage to brick chimneys and dishes
was reported.

INTENSITY VI:

Coyote Dam (northeast of Ukiah).—The
following is excerpted from a report by the
U.S. Army Corps of Engineers: The earth
embankment of the dam showed no signs of
movement. The outlet works suffered minor
damage. The concrete on the curb of the
intake tower access bridge spalled slightly
at the expansion joint on the tower side of
the center pier. The structural integrity of the
bridge was not impaired as damage was con-
fined to the curb area. The safety stud in
the safety stud cap of the semiautomatic gate
hanger for emergency gate No. 3 (right) broke.
Two new spalls were found in the crown of
the transition section below gate No. 3. The
spalls were V5-inch thick and about 6 inches
long and 3 inches wide. They occurred at
the construction joint about 10 feet down-
stream from the regulation gate. The auto-
matic reservoir level recorder recorded a
variation in reservoir level of about 0.02
foot up and down. However, this was prob-
ably caused by vibration of the pen holder
and not by a seiche in the reservoir. The
damage to Coyote Dam and appurtenances
due to this earthquake was minimal and had
no effect on the safety of the dam. Minor
damage to brick chimneys and dishes occurred
at Ukiah.

Redwood Valley (about 7 miles north of
Ukiah) —Felt by all and frightened few in
Chimneys three
places. Groceries fell from shelves. The press
reported ceilings cracked. Booming earth
noises.

Ukiah.—Felt by all, awakened many, and
frightened few in community. Minor damage
to brick chimneys and dishes.

community. cracked in

INTENSITY V:
Calpella (about 5 miles north of Ukiah),
and Talmage (about 3 miles southeast of
Ukiah at Mendocino State Hospital).
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INTENSITY IV:

Comptche, Hales Grove, Lakeport, Navar-
ro, Philo, Potter Valley, Upper Lake, and
Willits.

INTENSITY I-TI:

Albion and Mendocino.

July 5: 17:06. Intensity IV at Parkfield.

July 11: 20:52:58.9%. Epicenter 34°29.5’
north, 117°57.1" west, southern California,
P. Magnitude 3. 5. V. Felt over an area of
approximately 900 square miles, principally
in the area from Palmdale southeast to
Wrightwood. In the Antelope Valley area
(no specific location given), an observer re-
ported only a very moderate intensity at her
location, but stated that about ¥, mile from
her house, 2 woman said her roof gave way
when the post shifted. Felt by all and fright-
ened few in community at Llano. Moderate
earth noises. At Pearblossom and Palmdale,
felt by all residents: awakened and frightened
few. A sudden, noisy jar, with no sustained
motion. Very loud earth noises, similar to a
sonic boom. Duration about 45 seconds. Two
definite jolts felt by many in community at
Wrightwood. Small objects and furniture
shifted slightly. Felt with intensity IV at Ac-
ton, Antelope Valley, Crystal Lake, Little-
rock, and Valyermo; intensity I-III at Lake
Hughes, Lancaster, and Leona Valley.

July 22: 01:23:26.6%. Epicenter 36°32.1’
north, 121°09.8” west, central California B.
Magnitude 3.8. VI. Felt by, awakened, and
frightened few in the Paicines area at the
Bear Valley Fire Control Station. Plaster and
bricks cracked. Small objects and furniture
shifted. Hanging objects swung moderately
north-south. Faint earth noises. Felt by and
awakened all in home 6 miles south of Pai-
cines. Rolling motion. In the San Benito
area, felt by all in the valley and frightened
few. Shaking, then settling motion. Moderate
earth noises. Intensity IV at Coalinga and
Idria.

July 23: 23:08:52.9%. Epicenter 35°58.4"
north, 120°29.8” west, central California, B.
Magnitude 3.7. V. At the Bitterwater Pump-

ing Station, about 18 miles southeast of
Cholame, felt by several and awakened many.
Small objects shifted and powerlines swung.
Hanging objects swung moderately. Felt by
and awakened all at several ranches in Hog
Canyon area 12 and 15 miles northeast of
San Miguel. Described as a noisy and rough
shock, with a milder, setting-type shock a
few minutes later. Hanging objects swung
east-west. Intensity IV at Creston, Jack
Ranch (6.5 miles north of Highway 466, on
Cholame-Parkfield Road), Paso Robles, and
Templeton; intensity I-ITT at Cholame, San
Miguel, and Shandon.

August 10: 16:57:11.4*%  Epicenter 33°
30.5" north, 116°37.9” west, southern Cali-
fornia, P. Magnitude 4.1. V. At Anza (base
of Cahuilla Mountain on east side, Cary
Road), felt by many in community; fright-
ened few. Cracks in cement-slab floor were
widened. Hanging objects swung moderately.
Persons standing had feeling of unsteadiness.
Lasted about 2 minutes. Moderate earth
noises. Intensity IV at Cathedral City, Palm
Desert, and Thermal; intensity I-III at Palm
Springs, Rancho and Warning
Springs.

August 10: 20:50. Intensity IIT at Berke-
ley.

August 12: 10:57:40.7%, Epicenter 35°48.1"
north, 120°26.8" west, central California, B.
Magnitude 4.1 V. At a ranch in Hog
Canyon, 15 miles northeast of San Miguel,
shock was described as rough. When ob-
server returned home, bits of plaster were
found on floors of nearly all the rooms, but
there was no other evidence of the shock. Felt
by all at the Standard Oil Pumping Station,
about 1%, miles northeast of Shandon. Tele-
phone wires swung. Very brief jolt of 2 to 3
seconds’ duration, preceded by earth noises
similar to a far-away sonic boom. At a ranch
in the Estrella area, about 12 miles northeast
of San Miguel, felt by several men sitting on
ground. Grain combine rocked. Faint earth
noises. Intensity IV at Cholame and vicinity;
intensity I-III at Bitterwater Pumping Sta-

Mirage,
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tion (about 18 miles southeast of Cholame),
California Valley (Simmler area), and Pozo
Guard Station (Pozo).

August 13: 00:02:08.4*, Epicenter 31.1°
north, 116.4° west, Baja California, Mexico,
W. Magnitude 4. 0. Intensity IV at El Centro
(Imperial Irrigation District, Terminal Sta-
tion).

August 13: 04:52:11.3*%, Epicenter 34°
26.3’ north, 119°59.6’ west, southern Cali-
fornia, P. Magnitude 3.8. V. At Cachuma
Village, located at the foot of Cachuma Dam,
felt by and awakened many in community;
frightened few. Small objects fell. Trees and
bushes shook; vehicles rocked. Hanging ob-
jects swung moderately north-south. Shock
was reported to be similar to a sonic boom,
and was accompanied by loud earth noises.
“Same effects reported by people at Paradise
Camp, about 10 miles east of Cachuma Vil-
lage.” Intensity IV at San Lucas Ranch
(about 314, miles west of Cachuma) and
Santa Barbara; intensity I-III at Buellton.

August 25: 08:35 and 08:47. Intensity IV
at Avenal (6 miles northeast of, sec. 25,
T.21 S, R.17 E.).

August 29: 09:14:16.5*%. Epicenter 40.3°
north, 125.2°, off coast of northern Cali-
fornia, B. Magnitude 4.1. Intensity IV at
Westport.

September 7: 04:39:17.3*. Epicenter
37°02.7’ north, 121° 46.4’ west, central Cali-
fornia, B. Magnitude 4. 7. VI. Felt over an
area of approximately 6,500 square miles
(see fig. 8). Field investigators reported no
damage of any kind was observed in the epi-
central area, near Corralitos. At San Jose,
about 25 miles north of the epicenter, one
person reported some cracks were observed
in a cement fence and old plaster cracks
were enlarged.

INTENSITY VI:

Corralitos area.—Felt by and awakened all
in community; frightened many. Small objects
shifted and fell in home; a few cans fell
from shelf in grocery store. Hanging objects

swung violently north-south. One observer
reported he was forced to hang on to wash
basin to keep from falling. At the Corralitos
Forestry Fire Station, an observer reported
he heard rocks and dirt fall from banks;
however, U.S. Geological Survey investiga-
tors reported the roads near Corralitos, par-
ticularly in the epicentral area 4 miles north
of Corralitos, were searched for cracks, small
landslides, or rock falls from road cuts, but
not a single physical effect could be related
to the earthquake, even though many unstable
cuts were noted. Trees and bushes shook;
vehicles rocked. Sharp rocking motion of
about 10 to 20 seconds’ duration.

Morgan Hill—Felt by and awakened all
in community. Small objects shifted. Hanging
objects swung moderately. Moderate earth
noises.

INTENSITY V:

Aptos and 3.7 miles north of, Belmont,
Ben Lomond, Boulder Creek, Castroville,
Chittenden area (east of Watsonville), Ciene-
ga District (south of Hollister), Colma, Co-
yote, Cupertino, Daly City, Felton, Freedom
Gilroy, Hollister, Jamesburg, Los Gatos, Mon-
terey, Moss Landing, Mount Hamilton, Mount
Hermon, Mount Madonna County Park
(Park Headquarters, 37°01” north, 121°43’
west), New Almaden, Palo Alto, San Carlos,
San Jose, San Martin, Saratoga, Sausalito,
Scotts Valley, Seaside, Soquel, South San
Francisco, Tres Pinos, Watsonville, and
Woodside.

INTENSITY IV:

Agnew, Albany, Aromas, Belvedere, Big
Basin State Park, Bolinas, Brisbane, Capi-
tola, Chualar, Danville, El Sobrante, King
City, Loma Mar, Marina, Millbrae, Mill
Valley, Milpitas, Mountain View, Newark,
Oakland, Pacific Grove, Parkfield, Pescadero,
Pinnacles National Monument, Pinole, Point
Reyes Station, Redwood City, Redwood Es-
tates, San Francisco, San Gregorio, San
Lorenzo, Santa Cruz, Stinson Beach, Sunol,
and Union City.

INTENSITY I-III:
Alviso, Berkeley, Canyon, Corte Madera,
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Crows Landing, Davenport, El Cerrito, Fre-
mont, Martinez, Montara, San Bruno, San
Juan Bautista, and Santa Clara.

September 13: 21:11:38.6%. Epicenter 34°
14.2 north, 117°58.5" west, southern Cali-
fornia, P. Magnitude 2.9. Felt at Mount Wil-
son.

September 19: 04:43. Intensity III at
Etiwanda.

September 26: 21:32:25.1*. Epicenter 39°
29.7" north, 120°09.6’ west, northern Cali-
fornia, B. Magnitude 3.5. Intensity IV at
Floriston.

September 27: 18:51:54.7*%. Epicenter
39°32.9" north, 120°11.1” west, northern Cali-
fornia, B. Magnitude 3.8. V. Felt by all
in community at Boca Dam; frightened all in
home. Windows, doors, and dishes rattled;
house creaked slightly. Moderate earth
noises. Felt by all in community and fright-
ened few at Truckee, where windows, doors,
and dishes rattled and house shock. Felt with
intensity IV at Kings Beach; intensity I-I1I
at Norden and Sattley, and at Reno, Nev.

September 28: 07:38:35.9%. Epicenter
37°13.4 north, 121°36.7" west, central Cali-
fornia, about 10 km northeast of Morgan
Hill on the Calveras fault, B. Magnitude
5.0. VI. Felt over an area of approximately
7,500 square miles (see fig. 9). At San Jose,
plaster cracked on outside walls of house.
Rockslides were observed within 3 miles of
the epicenter. Small objects shifted and fell
at several places.

INTENSITY VI:

Morgan Hill and vicinity.—Felt by all and
frightened many in community at Morgan
Hill. Small objects shifted, overturned, and
fell. Hanging objects swung east-west. Loud
earth noises. Felt by all in home at the Hew-
lett-Packard Ranch. “A really good shake, but
no real damage.” Vehicles rocked at Coe
State Park. A geologist from the University
of California reported rockslides were ob-
served within 3 miles of the epicenter.

San Jose—Felt by and frightened many
in community. Plaster cracked on outside
walls of house; articles fell off shelves. Trees
and bushes shook; vehicles rocked. Hanging
objects swung moderately east-west. Faint
earth noises.

INTENSITY V:

Aptos, Ben Lomond, Coyote, Felton, Gilroy,
Hellister, Holy City, La Honda, Mount
Hamilton, Redwood City, San Martin, Santa
Cruz, and Soledad.

INTENSITY IV:

Albany, Aromas, Bolinas, Boulder Creek,
Campbell, Capitola, Freedom, Fremont, Har-
ris Ranch (7 miles south of Hollister), Loma
Mar, Los Altos, Los Gatos, Merced, Modesto,
Monterey, Mount Hermon, Oakland, Paci-
fica, Pescadero, Redwood Estates, Richmond,
San Francisco, San Gregorio, Soquel, South
San Francisco, and Tamalpais Valley area
(Martin County).

INTENSITY I-III:

Agnew’s State Hospital (Agnew), Alviso,
Berkeley, Carmel Valley, Los Banos, Milpitas,
Pacific Grove, Patterson, Turlock, and Ver-
nalis.

September 28: 13:08:11.6*. Epicenter
37°13.6" north, 121°37.2” west, central Cali-
fornia, B. Magnitude 3. 5. Aftershock of
September 28 earthquake at 07:38. IV. Felt
by very few at Coe State Park in the Morgan
Hill area, where building creaked and rattled.
Reported as much lighter 2 miles east of Mor-
gan Hill than the shock at 07:38. Also felt at
the Hewlett-Packard Ranch near Morgan
Hill.

September 28: 14:29:41.2*, Epicenter 34°
13.1” north, 118°27.5" west, southern Califor-
nia, P. Magnitude 2.4. Felt at Los Angeles in
the Wilshire District.

October 2: 08:16:10.2% Epicenter 37°
56.3" north, 122°48.3’ west, central California,
B. Magnitude 2.8. Intensity IV at Forest
Knolls. Also felt at San Geronimo, about 3
miles east of Forest Knolls.

October 9: 18:37:38.7%. Epicenter 36°43’
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north, 121°25" west, central California, B. the Harris Ranch, 7 miles south of Hollister;
Magnitude 3. 2. TV. At the Almaden Winery, intensity III at Paicines.
south of Hollister, observer reported cam was October 13: 16:36:21.6%. Epicenter 34°

6 to 10 inches out of frame. Intensity IV  (9.¢/ north, 117°26.7" west, southern Cali-
effects were also noted at Hollister, and at fornia, P. Magnitude 3.6. V. At Lytle Creek,
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felt by all and frightened few in community.
Windows, doors, and dishes rattled. Hanging
objects swung moderately. Loud rumble. Felt
with intensity IV at Colton, Riverside, and
San Bernardino. Also felt at Fontana, On-
tario, South San Gabriel, and Upland. “There
have been a number of felt shocks since
October 13 that have apparently come from
essentially the same epicenter.” (Letter, dated
October 26, 1967, from Pasadena)

October 24: 20:56:33.9%. Epicenter 34°
10.0° north, 117°25.7" west, southern Cali-
fornia, P. Magnitude 2.8. Felt at San Bernar-
dino.

November 5: 23:22:46.3*. Epicenter 38°
21’ north, 119°21” west, California-Nevada
border region, B. Magnitude 3. 5. Intensity
IV at the Sonora Junction Maintenance
Station, about 17 miles northwest of Bridge-
port, on Highway 395; intensity 11 at Cole-
ville.

November 8: 23:41*. Epicenter in Hollis-
ter area. Magnitude 2.6, B. Intensity IV at
Hollister.

November 13: 16:00:52.9%. Epicenter 35°
57.4" north, 120°30.7” west, central Califor-
nia, P. Magnitude 3.3. Felt at Parkfield.

November 18: 10:00:58.1%, 10:15. Epi-
center 37°50.6" north, 122°00.4” west, central
California, about 20 km east-southeast of
Berkeley on the Calaveras fault, B. Magni-
tude 3. 2. V. Felt by many at Alamo. Ceiling
cracked. Small objects wobbled; leaves fell
from trees. One big jolt; resembled sonic
boom. “At about 10:15 two smaller shocks
were felt. Each lasted about 1 second and
seemed in north-south direction.” At Bolinger
Canyon, 4 miles from Moraga, building
rocked twice, with a loud, explosivelike
sound in between. Hanging objects swung
violently. Felt by all and frightened few
at Walnut Creek. House jolted. Felt by
many at Diablo. One loud boom, followed
by jerk of foundation. Also felt at Alameda
Island, Castro Valley, Concord, Oakland,

San Francisco (downtown area), and Stan-
ford.

November 20: 02:25:49.8%. Epicenter 33°
57.0’ north, 118°29.3 west, southern Cali-
fornia, P. Magnitude 2.8. Felt at Culver City,
Venice, and West Los Angeles.

November 20: 21:30:22.6%. Epicenter 37°
25.7" north, 118°26.9" west, California-Ne-
vada border region, B. Magnitude 4.3. V. Felt
by many and frightened few at Bishop. Trees
and bushes shook; vehicles rocked. Walls ap-
to undulate. Chandeliers swung.
Rapid, sharp jolt; then slow, rolling motion.
At the Control Gorge Power Plant, about 10
to 15 miles north of Bishop, felt by all;
awakened and frightened few in community.
Small objects shifted. Loud earth noises 1
second before shock. Motion rapid, lasted
about 4 seconds. At Bigpine, house seemed
to move up and down. Rumble before and
after shock which seemed to travel eastward.
Also felt by all in home at Dyer, Nev.
(Fish Lake Valley), where clock pendulum
swung east-west.

November 29: 09:29:03.5*. Epicenter 35°
38.8" north, 117°29.7" west, southern Cali-
fornia, near Searles Lake, P. Magnitude 3.3.
Intensity IV at Argus, on the west shore of
Searles Lake.

December 5: 10:28:53.6*. Epicenter 38.0°
north, 118.3° west, California-Nevada border
region, W. Magnitude 4.3. V. Felt by all
in home at Luning, Nev. One plaster crack.
House quivered and rattled for about 4
seconds. “A jar, preceded by a loud noise.”

peared

December 7: 01:35. Slight tremor felt at
Petrolia.

December 10: 04:06:50.3% (main shock),
04:33:54.2*, 05:00. Epicenter of main shock
40.5° north, 124.6° west, near coast of north-
ern California, W. Magnitudes 5.8 and 4.6,
respectively. VI. The main shock was felt
over an area of approximately 6,000 square
miles, principally in Humboldt County (see
fig. 10). Windows cracked at Ferndale and
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there was some damage from fallen mer-
chandise in stores. Large plate glass window
cracked at Scotia. Chimney twisted at Cran-
nell. Brick chimney cracked at Denny. Shelf-
display goods were dislodged at Arcata,
Eureka, Fortuna, and Rio Dell. At Petrolia,
the aftershock at 04:33 was described as mild;
the shock at 05:00, as weak.
INTENSITY VI:

Ferndale.—Felt by and awakened all in
community; frightened many; many fled
homes. Windows cracked. Groceries fell from
shelves, with stock from east-west shelves
sustaining the most damage. Few small ob-
jects shifted and overturned in home; books
fell; mirror shifted slightly. Pendulum clocks
stopped. Motion very strong and rapid at
first, stopped for about 1 second, then be-
came strong again, then subsided to a gentle
rocking. Faint but distinct earth noises.

INTENSITY V:

Arcata, Bayside, Big Bar, Blue Lake,
Bridgeville and 6 miles north of, Burnt
Ranch, Crannell, Cutten (near Eureka),
Denny, Douglas City, Eureka, Fields Land-
ing, Fortuna, Freshwater, Honeydew and 2
miles west-southwest of, Hoopa, Island Moun-
tain, Kneeland, Korbel, Loleta, Orick, Pe-
trolia, Rio Dell, Salyer, Scotia, Shelter Cove
(two shocks felt), and Whitehorn.

INTENSITY IV:

Alderpoint, Cecilville, Forks of Salmon,
Garberville, Hyampom, Klamath, Moore
Ranch (14 miles southeast of Kneeland),
Petrolia (8 miles east of), Phillipsville, Trini-
dad, Weaverville, Weott, Westport, and Wil-
low Creek.

INTENSITY I-III:

Junction City.

December 14: 10:54:35.3%. Epicenter 37°
33.0° north, 121°54.4" west, central Califor-
nia, B. Magnitude 2.5. Felt at Fremont.

December 18: 09:24:31.9%. Epicenter 37°
00.6" north, 121°47.3" west, central Cali-
fornia, about 3 miles northeast of Corralitos,
B. Magnitude 5.2. VI. Felt over an area
of approximately 9,000 square miles (see

fig. 11). Minor damage, principally in the
Corralitos-Gilroy-Watsonville area, consisted
of cracked plaster and chimneys, broken
windows, and broken merchandise in stores.
Observer at Corralitos reported most people
in the area felt only the one shock; a few
reported feeling small aftershocks immedi-
ately following the main shock.
INTENSITY VI:

Aptos.—Quite a bit of damage to fallen
merchandise in store.

Castroville—Felt by all and frightened
few in community. Stucco fell. Hanging ob-
jects swung moderately. Swaying motion, ac-
companied by a loud roar.

Corralitos and vicinity.—Felt by and
frightened all in community. Plaster and
chimneys cracked; windows and dishes broke.
Sheetrock walls were damaged at one place.
At another place, nails were pushed through
plaster, and a door jamb was knocked out
of line. Much merchandise fell in stores. In
homes, furniture upset; televisions on casters
slid to middle of rooms; Christmas trees over-
turned; clocks fell off walls. Water disturbed.
Trees and bushes shook violently; vehicles
rocked. Hanging objects swung violently
north-south. Shock was described as one-big
“crunch,” followed by a brief rolling motion,
and accompanied by loud earth noises.

Coyote.—Felt by all and frightened many
in community. Trees and bushes shook; ve-
hicles rocked. Hanging objects swung vio-
lently north-south. Small objects shifted, over-
turned, and fell. Faint earth noises.

Freedom.—Felt by and frightened all in
community. Damage slight. Small objects
shifted, overturned, and fell. Refrigerator
moved 3 inches. Trees and bushes shook.
Hanging objects swung moderately north-
south. Moderate earth noises.

Gilroy and vicinity.—Felt by and fright-
ened all in community. Plaster and windows
cracked. Much merchandise fell in stores
and broke. Trees and bushes shook; vehicles
rocked. Bed on casters rolled across room.
Hanging objects swung violently east-west.
Severe jolt; motion rocking north-south, then
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east-west, then up and down; loud earth
noises.

La Selva Beach (about 7 miles northwest
of Watsonville).—Felt by all in community.
Merchandise fell in store. Trees and bushes

shook; vehicles rocked. Hanging objects
swung violently northwest-southeast. Loud
earth noises.

Morgan Hill—Felt by all and frightened
many in community. Glass broke in home.
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Groceries fell to floor, especially from east-
west shelves. Trees and bushes shook; vehicles
rocked. Moderate earth noises.

San Martin.—Felt by all and frightened
many in community. Small objects fell. Trees
and bushes shook; vehicles rocked. Hanging
objects swung violently. Loud earth noises.

Santa Cruz.—Felt by all in community.
Plaster cracked. Water spilled from fish
aquarium in home. The needle was knocked
off phonograph record at radio station, and
station antenna jiggled.

Watsonville and vicinity—Felt by and
frightened all in community; few ran out-
doors. Plaster cracked in City Hall basement;
considerable plaster cracked and fell at a
school. Merchandise fell in stores. At a nursery
and pet shop, fish were flipped out of tanks,
water spilled, and three empty 20-gallon fish
tanks were broken. Trees and bushes shook;
vehicles rocked. Hanging objects swung vio-
lently north-south. Severe shaking in north-
south direction, accompanied by loud, thun-
derous earth noises.

INTENSITY V:

Alviso, Ben Lomond, Burlingame, Capi-
tola, Carmel, Carmel Valley, Chittenden (old
Chittenden Road, east of Watsonville), Cu-
pertino, Daly City-Colma, Felton, Harris
Ranch (7 miles south of Hollister), Hollister,
Holy City, Los Gatos, Millbrae, Monterey,
Moss Landing, New Almaden, Novato, Pa-
cifica, Palo Alto, Richmond, Salinas, San
Bruno, San Francisco, San Gregorio, San
Jose, Santa Clara, Saratoga, Soquel, and
Sunnyvale.

INTENSITY IV:

Agnew, Alameda, Aromas, Berkeley, Big
Sur, Bolinas, Brisbane, Byron, Campbell,
Cholame, Chualar, Clayton, King City, La
Honda, Loma Mar, Marina, Merced, Mill
Valley, Milpitas, Mountain View, Mount
Hamilton, Oakland, Patterson, Redwood
City, San Juan Bautista, San Lucas, San
Mateo, San Rafael, Seaside, Soledad, South
San Francisco, Tracy, Tres Pinos, Union
City, Vernalis, Westley, and Woodside.

INTENSITY I-III:

Alamo, Albany, Banta, Belvedere-Tiburon,
Diablo, El Granada, Gustine, Hayward, In-
verness, Los Altos, Los Banos, San Carlos,
San Leandro, Sebastopol, and Vallejo.

December 23: 20:13:42.3*%. Epicenter 33°
54.7” north, 118°14.8" west, southern Cali-
fornia, P. Magnitude 2.8. Felt at Inglewood
and West Los Angeles.

December 29: 14:17:08.2%, Epicenter 37°
31.3” north, 118°20.4’ west, P. Magnitude
3.3. V. Bishop (Birchim Canyon). Felt by all;
frightened few. Small objects moved. Trees
and bushes shook slightly. Hanging objects
swung north-south. Gradual onset; strong up-
and-down motion of 7 seconds’ duration; pre-
ceded and followed by earth noises.

December 30: 00:04:41.1*%. Epicenter
40.5° north, 124.3° west, near coast of north-
ern California, W. Magnitude 4.6. V. Felt
over an area of approximately 2,000 square
miles of Humboldt County. At Ferndale, felt
by and awakened all in community; fright-
ened many. Press reported goods tumbled
from store shelves. Sharp shock, then rolling
motion; duration about 30 seconds; preceded
by earth noise similar to sonic boom. Most
people awakened at Carlotta, where build-
ings shook severely. In the Starvation Flat
area, about 21/, miles southwest of Carlotta,
pictures on walls swayed. Felt by, awakened,
and frightened all in home at Fields Landing.
At Loleta, felt by and awakened many in
community. Awakened many and frightened
few in community at Rio Dell; bottles and
glasses in taverns rattled: At Ryan Slough,
awakened all. Awakened many and frightened
few in community at Scotia; bottles and
glasses rattled in taverns. Felt with intensity
IV at Arcata, Bayside, Eureka, Fortuna,
Honeydew, King Salmon Resort, Korbel,
Miranda, and Whitethorn; intensity I-IIT at
Garberville, Kneeland, and Weott.

December 31: 15:48:11*. Epicenter 35°
40" north, 120°25" west, central California,
B. Magnitude 4. 3. V. One plaster crack



42 United States Earthquakes, 1967

enlarged and two dishes broke at Parkfield.
At the Work Ranch, about 8 miles northwest
of Shandon, plaster flakes fell in each room;
some small objects fell. Intensity V also re-
ported at Creston, San Miguel, Shandon, and
Templeton; intensity IV at Avenal and 6
miles northeast of, Cholame, Paso Robles,
Pozo, San Ardo, San Luis Obispo, and Santa
Margarita; intensity I-ITI at Atascadero and
Morro Bay. The shock was also strongly felt
at the Salinas Dam, about 32 miles southwest
of Cholame.

WASHINGTON AND OREGON
[120th Meridian or Pacific Standard Time]

January 17: 22:58:20.2%. Epicenter 47.3°
north, 122.6° west, Washington, W. Magni-
tude 3.1, S. Press reports indicated an inten-
sity IV at Puyallup, Seattle, and Tacoma.
Felt north to Edmonds.

February 13: No time given. Intensity II
at Prosser, Wash.

March 6: 19:51:07.6%. Epicenter 47.8°
north, 122.7° west, Washington, W. Magni-
tude 4. 4. V. Felt over an area of approxi-
mately 7,500 square miles of northwestern
Washington. The shock was sharp, and felt
throughout the Puget Sound area, but caused
no damage. Houses shook as far north as
Victoria, B.C. Intensity V effects were noted
at Baring, Chimacum (east of), Dash Point,
Edmonds, Hadlock, Indianola, Keyport,
Lowell, Preston, Quilcene, Seattle, and Sil-
verton; intensity IV at Auburn, Beaver Lake,
Bremerton, Brinnon, Clinton, Cumberland,
Des Moines, Dockton, Gold Bar, Granite
Falls, Greenbank, Issaquah, Kapowsin, Lang-
ley, McMillin, Manchester (north of), Mil-
ton, Mountlake Terrace, Olympia, Port
Gamble, Port Ludlow, Port Orchard, Sea-
beck, Stanwood, Summer, Tahuya, Tracyton,
and Wilkeson; intensity I-I1I at Alder, Allyn,
Belfair, Buckley, Burley, Burton, Coupeville,
Electron, Fall City, Freeland, Gig Harbor,
Graham, Grapeview, Hansville, Hobart, In-
dex, Kingston, Lakebay, Littlerock (west of),

Lynnwood, Mercer Island, Monroe, Olalla,
Pacific, Portage, Port Townsend, Poulsbo,
Puyallup, Richmond Beach, Rochester, Roll-
ingbay, Seattle Heights, Skykomish, Sultan,
Vashon (near), and Vaughn.

May 15: 17:01. Felt at Lynden, Wash.

May 25: 15:22:34%. Epicenter 48.1°
north, 122.8° west, Washington, W. Magni-
tude 4. 5. Felt at Seattle.

December 19: 13:41. A press report indi-
cated a mild tremor was observed in por-
tions of South Seattle and Mercer Island,
Wash.

ALASKA
[150th Meridian or Alaska Standard Time]

January 2: 07:30. Slight shock felt at
Homer.

January 6: 18:55:30%. Epicenter 51.7°
north, 175.5° west, Andreanof Islands, W.
Magnitude 4. 4. Felt at Adak.

January 7: 11:06:27%. Epicenter 51.8°
north, 176.6° west, Andreanof Islands, W.
Magnitude 4. 3. Felt at Adak.

January 18: 00:42:59.0%. Epicenter 60.4°
north, 152.5° west, southern Alaska, W.
Magnitude 4. 4. Felt at Homer.

January 28: 03:52:58.3*. Epicenter 52.4°
north, 169.5° west, Fox Islands, W. Magni-
tude 614-6V,, P. Felt on Umnak.

February 5: 17:26:35.4*. Epicenter 60.1°
north, 152.8° west, southern Alaska, W.
Magnitude 4. 9. Intensity III at Anchorage,
Homer, Kenai (including several locations in
the Kenai Peninsula), and Kodiak (INaval
Air Station).

February 6: 04:48:40.1%. Epicenter 64.8°
north, 147.4° west, central Alaska, W, Magni-
tude 4.5. V. All residents were awakened at
Nenana, Fort Greeley, Murphy Dome, Gil-
more Creek, Eielson Air Force Base, and
Fairbanks. The felt area was approximately
20,000 square miles.
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February 10: 10:55. Intensity IV at the
Anchorage International Airport.

February 16: 22:00. Intensity IV in An-
chorage.

February 23: 14:23:53%* Epicenter 51.8°
north, 176.7° west, Andreanof Islands, W.
Magnitude 4. 2. Felt at Adak.

February 27: 18:00:12.8%. Epicenter
64.9° north, 148.7° west, central Alaska, W.
Felt at Fairbanks, Manley Hot Springs, Mur-
phy Dome, and North Pole.

March 19: 22:23:00.4*. Epicenter 60.4°
north, 149.5° west, Kenai Peninsula, W. Mag-
nitude 3.9. Intensity ITI effects were noted
in the Hill Building in Anchorage.

March 25: 18:24:13.5%. Epicenter 64.1°
north, 147.2° west, central Alaska, W. Mag-
nitude 4.4. Intensity IV in the central section
of Delta Junction.

March 30: 18:18:31.1*%. Epicenter 63.1°
north, 148.5° west, central Alaska, W. Mag-
nitude 4.6. Felt at Cantwell and High Lake
Lodge.

April 3: 07:33:12.4*% Epicenter 61.9°
north, 148.5° west, southern Alaska, W. Mag-
nitude 3.8. Intensity II at Palmer.

April 4: 10:43:03.7%. Epicenter 60.2°
north, 148.5° west, Kenai Peninsula, W. Mag-
nitude 4.1. Felt slightly 5 miles northwest
of Homer at the FAA Station.

April 11: 14:54:42.1*. Epicenter 56.2°
north, 136.0° west, southeast Alaska, W.
Magnitude 4.4. Felt at Sitka.

April 16: 14:00:42.7%. Felt at Shemya
Air Force Station, Shemya Island.

April 20: 16:22:30.9*% Epicenter 64.7°
north, 146.9° west, central Alaska, W. Mag-
nitude 4.0. Intensity IV at Fairbanks. Also
felt at Aurora Lodge, Eielson Air Force Base,
Lemeta, and Mile 16 and 17 on Richardson
Highway.

April 28: 17:55:20.8% Epicenter 51.4°
north, 178.3° west, Andreanof Islands, W.
Magnitude 6.0. Intensity IIT at Adak.

April 29: 02:25:32.7*%. Epicenter 51.5°
north, 178.2° west, Andreanof Islands, W.
Magnitude 5.3. Intensity IT at Adak.

April 30: 18:19. Felt at High Lake Lodge.

May 5: 07:06:14.9%. Epicenter 63.7°
north, 148.5° west, central Alaska, W. Mag-
nitude 4. 9. Intensity IV at Delta Junction.
Also felt at Clear, Fairbanks and 41, Mile
(Badger Road), Fort Greeley, Nenana, and
Sunshine.

May 7: 20:40:29%. Epicenter 62.1° north,
149.9° west, central Alaska, W. Magnitude
3.8. Intensity III at Palmer.

May 19: 06:43:51.2*%. Epicenter 51.8°
north, 177.0° west, Andreanof Islands, W.
Magnitude 4. 5. Felt at Adak.

May 31: 17:36:19.0*%. Epicenter 53.7°
north, 165.6° west, Fox Islands, W. Magni-
tude 5.7. Intensity IV at Dutch Harbor.
Also felt slightly on Adak and Umnak Is-
lands and at Cold Bay.

June 8: 09:08:40.4*. Felt on Adak.

June 20: 12:30, 15:00. Dot Lake (Mile
1361). VI. The second shock frightened all
in the area. Water in the lake was violently
disturbed ; trees swayed. Intensity IIT at Dot
Lake Lodge and on Dot Lake Lodge Camp-
ground.

June 21: 08:04:49.5*%, 08:13:02.9* (main
shock), 08:24:45.7%. Principal shocks of the
Fairbanks series. Epicenter (1) 64°45.4°
north, 147°22.3” west; (2) 64.8° north, 147.
4° west; (3) 64.8° north, 147.4° west, central
Alaska, W. Magnitudes 5.4, 5.6, and 5.4, re-
spectively. VII. Felt over an area of approx-
imately 90,000 square miles (see fig. 12).
Minor damage occurred in Fairbanks, and in
some areas south and southeast of Fairbanks.
By the end of the first week—June 28—the
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Ficure 12.—Area affected by central Alaska earthquake of June 21.

earthquake swarm subsided from over 2,000 were felt by residents. Some aftershocks
on the first day to about 425 daily, with nearly caused additional property damage at Fair-
6,000 aftershocks being recorded. At least 60 banks. For additional details on this earth-
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quake series, refer to the special report pre-
pared by the Coast and Geodetic Survey™.

INTENSITY VII:

Fairbanks.—The State Court and Office
Building sustained the most extensive dam-
age, with both exterior and interior cracks.
Portions of hanging ceiling and some light
fixtures fell; plumbing broke, causing con-
siderable flooding. Cabinets and shelves over-
turned and the building was temporarily
closed to the public. The Barnette, Antonia,
and Federal Buildings were slightly damaged.
There was considerable merchandise damage
in several stores, with one reporting $5,000
damage. Brief power outages occurred in
some areas. Minor cracks were observed in
a few concrete walls; several chimneys fell;
windows broke; one tall chimney stack buck-
led. South of Fairbanks, police reported a
crack in the bottom of a lake. Three parallel
ground cracks, 6 feet apart, were observed at
Badger Pass and Peede Road. Blue mud
seeped up through the cracks. At Glenwood
Drive and Lawrence Road, a resident re-
ported his house raised about 4 inches, but
had settled to about 2V, inches by June 28.

Fort Wainwright (about 5 miles southeast
of Fairbanks).—Seiche action was observed
in a cooling pond. The water sloshed in a
north-south direction, with a maximum dis-
placement of about 5 feet at each end. The
banks slumped at the northwest corner of the
pond. On the third floor of Building 1004,
the east-west interior concrete-block wall
completely cracked loose from the surround-
ing concrete columns and beam; on the sec-
ond floor, an east-west interior concrete-block
partition cracked.

Richardson Highway (Mile 16.5, Park
Road) —Chimney offset;
cracked.

Richardson Highway (Mile 17).—Sand
pumped up into loamy garden soil; water
spouted from the cracks. One resident re-

basement floor

1 The Fairbanks, Alaska, Earthquakes of June 21, 1967, En-
vironmental Science Services Administration, Coast and Geodetic
Survey, Government Printing Office, Washington, D.C., 1968.

ported that water rose to top of well, then
dropped to normal.

Richardson Highway (Mile 35) —A State
Highway Department official reported that
the overhead sewerline broke, spewing sew-
age all around.

INTENSITY VI:

Big Delta.—Four shocks felt very strongly.

College.—Magnetic instrumentation dam-
aged; some knocked over. Strong aftershocks
continued to cause misalinement of the sys-
tems. Shocks shook buildings at College Ob-
servatory violently; probably a cumulative
effect of all the shocks knocked over the mag-
netic equipment at the observatory.

Delta Junction (east section).—Slight dam-
age to buildings. Visible swaying of buildings
and trees. All were frightened.

Gilmore Creek (ESSA facility) .—Hairline
cracks sutained, but no damage occurred to
the Satellite Data Acquisition Systern.

Healy Canyon (5 miles north of McKinley
National Park).—Small landslides were re-
ported by a Park ranger.

Nenana (central section).—Felt by many;
general alarm. Visible swaying of buildings
and telephone poles; items fell from all shelves
in store. Rumbling earth noises.

INTENSITY V:

Cantwell (three shocks around 08:10),
Clear (1Y miles north of; three shocks),
Ester (several shocks felt); McKinley Na-
tional Park Headquarters (three shocks felt).

INTENSITY 1V:

Beaver (08:00 and 08:10), Central (08:15
and 08:18), Healy Fork (three shocks),
Minto (three shocks), Tanana (08:15), and
Tok (about 08:20).

INTENSITY I-II:

Anchorage (08:13 and 08:24), Fort Gree-
ley, Glennallen (two shocks), Lake Minchu-
mina (08:12), Miller House (three shocks),
and Palmer.

June 21: 12:15 (about) IV. Felt by 12
persons, outdoors, at base camp at Healy
River. Abrupt onset; trembling motion.

June 21: 13:31:46.6%. Epicenter 64°44.5’
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north, 147°25.1’ west, central Alaska, W.
Magnitude 3.9. Felt at College Observatory
and Fairbanks

June 21: 14:27:54*. Epicenter 64.9° north,
147.1° west, central Alaska, W. Magnitude
4.1. Felt at College Observatory.

June 22: 04:11:31%. Epicenter 64.8°
north, 147.5° west, central Alaska, W. Mag-
nitude 3.8. Felt at College Observatory, FAA
Station, and Fairbanks.

June 22: 05:36:38.9*%. Epicenter 51.7°
north, 176.8° west, Andreanof Islands, W.
Magnitude 5.3. Felt on Adak.

June 22: 08:57:36.4%. Epicenter 64°49.6
north, 147°24.9" west, central Alaska, W.
Magnitude 4.1. Intensity II at Clear. Also
felt at Fairbanks.

June 22: 10:19. Fairbanks. Magnitude 3.8.
Minor shock rumbled through the city

(press).

June 22: 11:16:56.2%, Epicenter 64°49.5
north, 147°26.1" west, central Alaska, W.
Magnitude 4.1. Felt strongly at Fairbanks.
Also felt at College.

June 22: 12:44, 13:08, 17:54, 19:18. Felt
at College Observatory. Second shock had a
magnitude of 3.6.

June 22: 20:06:23.2%. Epicenter 64°44.7
north, 147°26.0’ west, central Alaska, W.
Magnitude 4.0. Felt strongly at Fairbanks.

June 22: 20:34, 20:44. Felt at College Ob-
servatory.

June 23: 01:54:33.5%, 01:56, 01:57,
01:58, 02:01, 02:04, 05:27. Epicenter of first
shock, 64°49.0” north, 147°27.3" west, central
Alaska, W. Magnitude 4.6. VI. Press re-
ported the State Court and Office Building
sustained additional damage. Several new
cracks appeared on walls inside and outside
of the building; concrete columns extending
from second to fourth floor appeared to have
shifted about Y4 inch. Merchandise fell in
supermarkets and stores.

June 23: 10:10:40.9*. Epicenter 64°50.9
north, 147°19.1" west, central Alaska, W.
Magnitude 3.5. Felt at Fairbanks.

June 24: 01:02:56.9*. Epicenter 64°47.8/
north, 147°30.4’ west, central Alaska, W.
Magnitude 3.9. Felt at Fairbanks.

June 24: 16:53. Felt at College Observa-
tory.

June 25: 05:18:39.7%, 07:35, 12:38. Epi-
center of first shock 64°46.9’ north, 147°23.0
west, central Alaska, W. Magnitude 3.3. All
were felt at Fairbanks.

June 26: 04:38. Felt at Fairbanks.

June 27: 01:02, 20:57. Both were felt at
College Observatory.

June 27: 21:10. Observer 8 miles north
of Eielson Air Force Base reported feeling
four shocks around 21:10. A man at 34 Mile
on Lawrence Road (Fairbanks) reported sev-

eral small shocks were felt in the area on the
27th.

June 28: 10:28:11.3*. Epicenter 64.8°
north, 147.5° west, central Alaska, W. Mag-
nitude 3.8. Felt at Fairbanks.

June 28: 18:53:25.0%. Epicenter 51.7°
north, 177.0° west, Andreanof Islands, W.
Magnitude 4.6. Intensity ITI on Adak.

July 1: 13:10:07.2*%. Epicenter 54.4°
north, 158.0° west, Alaska Peninsula, W.
Magnitude 634, P. Intensity IV at Perryville.
Also felt at Cold Bay and Sand Point.

July 5: 19:06:13.4*. Epicenter 62.4°
north, 147.4° west, Alaska, W. Magnitude
5.1. Intensity III at Anchorage. Also felt at
Clear, Glennallen, Gulkana, and Tazlina.

July 7: 10:37. A press report stated a slight
shock was felt at Fairbanks at this time.

July 7: 21:00:57%, 23:18:17*. Epicenter
62.3° north, 156.3° west, central Alaska, W.

Magnitude 4.0 for both shocks. Intensity IV
at McGrath.

July 11: 15:47:31*. Epicenter 51.8° north,
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175.0° west, Andreanof Islands, W. Magni-
tude 4.5. Slight shock felt at Adak.

July 15: 23:44. Earth tremor reported at
Adak.

July 16: 04:39. Earth tremor reported at
Adak.

July 17: 00:19. Fairbanks. “One of the
strongest aftershocks to date of the June 21
earthquake series.”

July 19: 08:35. Slight shock reported 5
miles northwest of Homer at the FAA Station.

July 24: 02:30. Earth tremor reported at
Manley Hot Springs.

July 24: 06:18:45*. Epicenter 65.7° north,
152.2° west, Alaska, W. Felt at Manley Hot
Springs.

July 25: 04:37, 20:20. Earth tremors felt
at Adak.

July 27: 06:35:41.4*, Felt at Adak.
August 4: 00:59:26.9%. Felt at Adak.

August 3: 13:46:22.5%, Felt at Eielson Air
Force Base and Fairbanks.

August 7: 22:58:32.3%. Felt at Fairbanks.

August 11: 14:49:19.2% 14:49:37.0%, Felt
at Fairbanks.

August 12: 08:41:30.5%, Felt at Adak.

August 13: 15:46:47.5*%. Felt sharply at
Fairbanks.

August 17: 12:42:09.3%. Epicenter 59.4°
north, 151.4° west, Kenai Peninsula, W.
Magnitude 5.0. Felt at Palmer.

August 17: 19:50:29.0%. Epicenter 61.5°
north, 151.0° west, southern Alaska, W. Mag-
nitude 4.5. Felt at Palmer.

August 20: 09:24:00.9%. Felt at College
and Fairbanks.

August 22: 21:48:40.5*. Felt at College
and Fairbanks.

August 23: 00:29:33.7*. Felt at College
and Fairbanks.

August 25: 14:05:32.5%. Felt at Fairbanks.
August 27: 23:25:30.6%. Felt at Fairbanks.
August 30: 12:12:17.5*. Felt at College.

September 3: 01:30:51.7*%. Epicenter
60.5° north, 151.6° west, Kenai Peninsula,
W. Magnitude 4.7. Felt at Anchorage.

September 6: 12:29:18%. Intensity IV at
Clear.

September 8: No time given. Tremor felt
at Adak.

September 8: 19:37:47.2*. Felt at College.

September 10: 22:00:53.4*. Felt at Fair-
banks.

September 15: 22:31:58.4*. Epicenter
52.0° north, 176.4° west, Andreanof Islands,
W. Magnitude 5.4. Three shocks were felt at
Adak, one at the time given above.

September 18: 19:54:49.1%. Felt at Col-
lege.

September 20: 17:01:19.7*. Felt at Col-
lege.

September 21: 21:10:04.4%. Felt at Col-
lege.

September 25: 09:48. Slight shock felt at
Homer.

September 25: 15:10:58.3*. Felt at Col-
lege.

September 28: 05:14:55.7%. Epicenter
59.4° north, 147.1° west, Gulf of Alaska, W.
Magnitude 5.6. Felt at Cordova and at the
FAA installation on Middleton Island.

October 1: 23:30:02.2%. Felt at College.

October 9: 16:52:56.3%. Epicenter 52.3°
north, 176.1° west, Andreanof Islands, W.
Magnitude 5.0. Felt at Adak.

October 10: 02:14:11.8*. Epicenter 64.8°
north, 147.2° west, central Alaska, W. Felt at
Fairbanks.
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October 10: 21:56:36.1%. Epicenter 63.0°
north, 151.1° west, central Alaska, W. Mag-
nitude 4.6. Felt at Palmer.

October 25: 10:07:32.6%. Epicenter 60.8°
north, 150.4° west, Kenai Peninsula, W. Felt
at Anchorage.

October 28: 00:13:09*. Epicenter 64.8°
north, 147.7° west, central Alaska, W. Felt
at Fairbanks.

October 29: 09:31. Felt by very few 5
miles northwest of Homer at the FAA Station.

October 30: 13:03:12.5*%. Felt at Fair-
banks.

October 31: 17:10:43*, Felt at Fairbanks.

November 10: 08:29:57.3*. Epicenter
62.3° north, 151.4° west, central Alaska, W.
Magnitude 5.8-6.0, B. Felt in the Anchorage
area.

November 16: 08:35:58*. Felt at Anchor-
age.

November 17: 23:20:53.5*%. Felt at College
and Fairbanks.

November 21: 11:04:07.3%, 22:59. Both
shocks were felt at Adak.

November 24: 00:13:36.8%. Felt at Fair-
banks.

November 24: 22:59:07%. Epicenter 52.0°
north, 175.2° west, Andreanof Islands, W.
Magnitude 3.9. Felt at Adak.

November 26: 18:27:02.4*%. Epicenter
60.3° north, 140.8° west, southeastern Alaska,
W. Magnitude 4.6. Felt at Yakataga.

November 28: 23:20:01.7%. Felt strongly
at Fairbanks.

December 3: 20:53:17.5%, Felt at Adak.

December 11: 18:48:34.5%. Epicenter
65.0° north, 147.3° west, Alaska, W. Felt at
Fairbanks.

December 12: 23:36:24.2*%. Epicenter

65.1° north, 147.3° west, Alaska, W. Felt at
Fairbanks.

December 14: 16:13:36.3*. Felt at Fair-
banks.

December 18: 18:48:38.8%, Felt at Fair-
banks.

December 19: 04:40:41.3%. Epicenter
51.7° north, 176.9° west, Andreanof Islands,
W. Magnitude 4.8. Felt at Adak.

HAWAII
[150th Meridian or Hawaiian Standard Time]

NOTE: Data on the following local disturbances
were determined from seismograph stations on the
Islands of Hawaii and Maui by the Hawaiian Vol-
cano Observatory of the U.S. Geological Survey.

January 6: 20:36:20.9%. Epicenter 19°
22.7" north, 155°18.0" west, 4 km west of
Ahua seismometer at a depth of 35 km. Mag-
nitude 3.9. Felt at Hilo, Kamuela, Kona,
Naalehu, Pahala, and in Kilauea Summit
region.

January 10: 07:52:30.8*. Epicenter 19°
23.9’ north, 155°05.2" west, 10 km east-
northeast of Makaopuhi seismometer at a
depth of 3 km. Magnitude 3.3. Felt at Hilo.

January 10: 23:21:01.7%. Epicenter 19°
20.2’ north, 155°04.5" west, 11 km southeast
of Makaopuhi seismometer at a depth of 5
km. Magnitude 3.8. Felt at Hilo and Pahoa.

January 22: 11:31:42.8%. Epicenter 19°
23.7" north, 155°27.3’ west, 9 km northwest
of Desert seismometer at a depth of 8 km.
Magnitude 3.7. Felt at Hilo and Paauilo.

January 23: 16:59:14.9*%. Epicenter 19°
26.8’ north, 155°26.0" west, 8 km southwest
of Mauna Loa seismometer at a depth of 8
km. Magnitude 4.6. Felt Island-wide.

January 24: 12:23:36.8*. Epicenter 19°
25.77 north, 154°56.0’ west, 7 km south-
southeast of Pahoa at a depth of 5 km. Mag-
nitude 1.8. Felt at Kapoho.

January 26: 04:30:54.8*. Epicenter 19°
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27.8’ north, 154°53.8’ west, 6 km southeast
of Pahoa at a depth of 0 km. Magnitude 2.7,
Felt at Kapoho.

January 26: 04:32:03.8*%. Epicenter 19°
26.9" north, 154°54.2” west, 7 km southeast
of Pahoa at a depth of 5 km. Magnitude 3.4.
Felt at Kapoho.

February 1: 23:30:41.5%. Epicenter 19°
21.7" north, 155°05.5" west, 9 km east of
Makaopuhi seismometer at a depth of 5 km.
Magnitude 4.5. Felt Island-wide.

February 1: 23:36:36.1*. Epicenter 19°
21.6" north, 155°03.7" west, 12 km east of
Makaopuhi seismometer at a depth of 5 km.
Magnitude 2. 7. Felt at Hilo.

February 3: 18:49:33.0%. Epicenter 19°
22.4' north, 155°04.7 west, 10 km east of
Makaopuhi seismometer at a depth of 5 km.
Magnitude 3. 1. Felt at Hilo.

February 7: 04:39:42.9% Epicenter 19°
18.9’ north, 155°18.0’ west, 8 km southwest
of Ahua seismometer at a depth of 28 km.
Magnitude 3. 5. Felt at Hilo, Naalehu, Paha-
la, and in Kilauea Summit region.

February 8: 07:45:26.4*. Epicenter 19°
34.2’ north, 155°49.1” west, 12 km northeast
of Kealakekua at a depth of 0 km. Magni-
tude 2. 9. Felt at Kealakekua.

February 12: 11:45:04.8*. Epicenter 19°
56.5” north, 155°26.8 west, 13 km southwest
of Paauilo at a depth of 8 km. Magnitude
3.7. Felt at Hilo, Honokaa, Kamuela, and
Laupahoehoe.

February 16: 21:49:12.0%. Epicenter 19°
26.8’ north, 154°59.2’ west, 7 km southwest
of Pahoa at a depth of 0 km. Magnitude
3. 3. Felt at Kapoho.

February 16: 21:52:37.0%. Epicenter 19°
25.8’ north, 154°55.8’ west, 7 km south-south-
east of Pahoa at a depth of 5 km. Magnitude
1.8. Felt at Kapoho.

March 9: 22:39:45.1*. Epicenter 19°16.3’
north, 155°28.8’ west, 12 km southwest of

Desert seismometer at a depth of 31 km.
Magnitude 2.2. Felt at Pahala.

March 10: 05:07:28.6*%. Epicenter 19°
35.7’ north, 155°50.1” west, 12 km northeast
of Kealakekua at a depth of 0 km. Magnitude
2.0. Felt at Kealakekua.

March 14: 18:42:28.3%. Epicenter 19°
16.7” north, 155°13.3” west, 4 km northwest
of Apua Point at a depth of 8 km. Magnitude
3.8. Felt at Hilo, Pahala, and in Kilauea
Summit region.

March 22: 13:15:34.6*%. Epicenter 19°
23.2’ north, 155°24.2" west, 6 km northwest
of Desert seismometer at a depth of 10 km.
Magnitude 2.0. Felt at Pahala.

March 23: 14:24:43.7*. Epicenter 19°
22.9’ north, 155°18.7’ west, 5 km west-north-
west of Ahua seismometer at a depth of 30
km. Magnitude 2.7. Felt at Pahala.

March 24: 14:58:36.5%. Epicenter 19°
46.5’ north, 155°41.0 west, 10 km south-
southwest of Waikii at a depth of 8 km.
Magnitude 4.3. Felt Island-wide.

March 27: 12:56:15.4*. Epicenter 19°
19.3’ north, 155°20.7” west, 5 km southeast of
Desert seismometer at a depth of 3 km. Mag-
nitude 2.7. Felt at Pahala.

March 27: 13:06:37.0*%. Epicenter 19°
22.5" north, 155°23.6’ west, 4 km north of
Desert seismometer at a depth of 0 km. Mag-
nitude 2.7. Felt at Pahala.

April 6: 22:57:08.4*. Epicenter 19°23.8’
north, 155°16.4’ west, 3 km northwest of
Ahua seismometer at a depth of 25 km.
Magnitude 4.0. Felt Island-wide.

April 7: 02:17:47.3*%. Epicenter 19°24.7
north, 155°17.7’ west, 2 km south-southwest
of Uwekahuna seismometer at a depth of 30
km. Magnitude 3.1. Felt in Kilauea Summit
region.

April 20: 16:00:14.0%. Epicenter 20°04.8’
north, 155°51.7’ west, 5 km northwest of Ka-
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waihae at a depth of 8 km. Magnitude 3.6.
Felt at Kamuela.

May 3: 19:00:33.3*. Epicenter 19°22.5
north, 155°27.2’ west, 8 km northwest of
Desert seismometer at a depth of 8 km. Mag-
nitude 4.5. Felt Island-wide.

May 3: 19:46:22.6*. Epicenter 19°23.5
north, 155°27.0’ west, 9 km northwest of
Desert seismometer at a depth of 10 km.
Magnitude 2. 7. Felt at Pahala.

May 13: 16:05:08.2%. Epicenter 19°24.2/
north, 155°27.2’ west, 10 km northwest of
Desert seismometer at a depth of 13 km. Mag-
nitude 3.3. Felt at Kona, Naalehu, Pahala,
and in Kilauea Summit region.

May 15: 01:27:49.7*. Epicenter 19°24.7
north, 155°25.0’ west, 9 km north-northwest
of Desert seismometer at a depth of 8 km.
Magnitude 2.4. Felt at Pahala.

May 19: 03:52:48.1*. Epicenter 19°23.0
north, 155°24.2’ west, 5 km northwest of Des-
ert seismometer at a depth of 8 km. Magni-
tude 2.5. Felt at Pahala.

May 21: 16:55:38.0*. Epicenter 19°23.0/
north, 154°49.3’ west, 14 km south of Cape
Kumukahi at a depth of 45 km. Magnitude
3.4. Felt at Hilo and in Kilauea Summit
region.

May 24: 12:28:26.8*. Epicenter 19°52.4/
north, 155°23.5" west, 10 km northeast of
Mauna Kea Summit at a depth of 0 km.
Magnitude 2. 6. Felt at Paauilo.

May 24: 13:09:25.9%. Epicenter 19°52.8’
north, 155°22.0’ west, 5 km southwest of
Keanakolu at a depth of 0 km. Magnitude
3.0. Felt at Honokaa, Laupahoehoe, and
Paauilo.

May 24: 13:34:32.0%. Epicenter 20°04.5’
north, 155°23.2’ west, 5 km northwest of
Paauilo at a depth of 10 km. Magnitude 3. 2.
Felt at Honokaa and Paauilo.

May 25: 01:29:38.0%. Epicenter 20°10.0’
north, 155°23.0’ west, 14 km northwest of

Paauilo at a depth of 13 km. Magnitude 3.0.
Felt at Honokaa and Laupahoehoe.

May 25: 01:33:17.5*. Epicenter 20°02.1”
north, 155°23.5’ west, 2 km west of Paauilo
at a depth of 13 km. Magnitude 2.7. Felt
at Laupahoehoe and Paauilo.

May 26: 05:47:28.4*. Epicenter 19°59.8
north, 155°24.6’ west, 6 km southwest of
Paauilo at a depth of 7 km. Magnitude 3.4.
Felt at Kohala, Laupahoehoe, and Paauilo.

June 8: 13:27:57.5%. Epicenter 19°20.9
north, 155°19.0/ west, 6 km southwest of
Ahua seismometer at a depth of 29 km. Mag-
nitude 2.5. Felt in Kilauea Summit region.

June 9: 00:34:24.6*. Epicenter 19°58.1/
north, 155°23.1” west, 8 km northwest of
Keanakolu at a depth of 10 km. Magnitude
2. 9. Felt at Honokaa.

June 9: 03:10:05.7*. Epicenter 19°57.2
north, 155°23.8’ west, 8 km northwest of
Keanakolu at a depth of 7 km. Magnitude
3. 4. Felt at Hilo and Honokaa.

June 9: 04:15:54.4%. Epicenter 19°53.3/
north, 155°22.8” west, 5 km southwest of
Keanakolu at a depth of 0 km. Magnitude
2. 4. Felt at Honokaa.

June 9: 10:22:18.4*. Epicenter 20°01.8’
north, 155°22.3’ west, 1 km southwest of
Paauilo at a depth of 7 km. Magnitude 3. 1.
Felt at Honokaa and Paauilo.

June 13: 14:50:53.7%. Epicenter 19°55.8’
north, 155°23.5 west, 6 km west-northwest
of Keanakolu at a depth of 5 km. Magnitude
3. 6. Felt at Hilo, Honokaa, Kamuela, Lau-
pahoehoe, and Paauilo.

June 24: 07:42:05.5*. Epicenter 19°52.0/
north, 155°34.8’ west, 8 km east-northeast
of Waikii at a depth of 8 km. Magnitude
3. 2. Felt at Hilo.

June 30: 22:51:54.1%. Epicenter 19°22.7’
north, 155°17.8" west, 3 km west of Ahua
seismometer at a depth of 25 km. Magnitude
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3. 1. Felt at Pahala and in Kilauea Summit
region.

July 1: 15:03:49.5%. Epicenter 19°27.2’
north, 155°12.8’ west, 9 km east-northeast
of Uwekahuna seismometer at a depth of
25 km. Magnitude 4. 5. Felt Island-wide.

July 2: 15:14:59.2*%. Epicenter 19°22.0
north, 155°23.9” west, 4 km north-northwest
of Desert seismometer at a depth of 9 k.
Magnitude 3. 5. Felt at Hilo and Pahala.

July 2: 17:11:46.1%. Epicenter 19°21.0’
north, 155°30.5’ west, 13 km west-northwest
of Desert seismometer at a depth of 4 km.
Magnitude 2. 8. Felt at Pahala.

July 5: 02:51:10.9%. Epicenter 19°23.2
north, 155°26.7" west, 8 km northwest of
Desert seismometer at a depth of 8 km. Mag-
nitude 4. 1. Felt at Hilo, Kona, and Pahala.

July 9: 17:14:17.5%. Epicenter 19°33.9/
north, 155°17.9” west, 12 km northeast of
Mauna Loa seismometer at a depth of 20
km. Magnitude 3. 0. Felt at Mountainview
and in Kilauea Summit region.

July 9: 21:18:43.6*. Epicenter 19°25.8
north, 155°26.9’ west, 12 km northwest of
Desert seismometer at a depth of 8 km.
Magnitude 2. 6. Felt at Pahala.

July 11: 16:54:23.8*. Epicenter 19°27.5
north, 155°37.3’ west, 6 km southwest of
North Bay seismometer at a depth of 2 km.
Magnitude 3. 2. Felt in Mauna Loa Sum-
mit area.

July 21: 21:34:27.0*. Epicenter 19°21.7
north, 155°25.77 west, 5 km northwest of
Desert seismometer at a depth of 8 km. Mag-
nitude 3.2. Felt at Pahala.

July 22: 04:30:25.5*%, Epicenter 19°24.9’
north, 155°23.6’ west, 9 km north of Desert

seismometer at a depth of 9 km. Magnitude
2. 3. Felt at Pahala.

August 3: 19:29:09.8%. Epicenter 19°13.6’
north, 155°35.7’ 18 km north of

west,

Naalehu at a depth of 7 km. Magnitude 3.3.
Felt at Naalehu and Pahala.

August 4: 11:33:28.1*. Epicenter 19°24.7
north, 155°19.0" west, 3 km west-southwest

of Uwekahuna seismometer at a depth of
26 km. Magnitude 2. 6. Felt at Pahala.

August 5: 05:51:51.2%. Epicenter 19°23.6
north, 155°16.9’ west, 3 km south-southeast
of Uwekahuna seismometer at a depth of
26 km. Magnitude 3. 2. Felt at Pahala.

August 14: 19:23:32.8% Epicenter 19°
58.4" north, 155°23.5” west, 16 km west-south-
west of Laupahoehoe at a depth of 8 km.
Magnitude 4.0. Felt at Hilo, Honokaa,
Laupahoehoe, Paauilo, Pahala, and in Kila-
uea Summit region.

August 14: 19:44:35.8%. Epicenter 19°
59.4’ north, 155°21.9’ west, 13 km west of
Laupahoehoe at a depth of 8 km. Magnitude
3. 2. Felt at Paauilo.

August 17: 01:26:56.7*. Epicenter 19°
23.7" north, 155°25.7” west, 7 km north-north-
west of Desert seismometer at a depth of
8 km. Magnitude 2. 8. Felt at Pahala.

August 17: 20:41:21.7*. Epicenter 19°
59.1” north, 155°22.5" west, 14 km west of
Laupahoehoe at a depth of 9 km. Magnitude
3. 9. Felt at Hilo, Honokaa, Laupahoehoe,
Paauilo, Pahala, and in Kilauea Summit
region.

August 17: 20:44:01.5%. Epicenter 20°
00.3’ north, 155°21.5” west, 13 km west of
Laupahoehoe at a depth of 9 km. Magnitude
3. 2. Felt at Hilo, Honokaa, and Laupahoe-
hoe.

August 18: 15:12:32.4% Epicenter 19°
58.8” north, 155°21.8" west, 12 km west of
Laupahoehoe at a depth of 3 km. Magnitude
3. 2. Felt at Honokaa and Paauilo.

August 18: 16:07:39.4* Epicenter 19°
55.9’ north, 155°23.4" west, 16 km west-
southwest of Laupahoehoe at a depth of
3 km. Magnitude 3. 3. Felt at Honokaa and
Kamuela.
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August 21: 22:02:58.3% Epicenter 19°
09.1” north, 155°31.5” west, 12 km northeast
of Naalehu at a depth of 8 km. Magnitude
3. 4. Felt at Naalehu and Pahala.

August 27: 07:46:19.2*%. Epicenter 19°
18.8" north 155°13.8” west, 8 km southwest of
Makaopuhi seismometer at a depth of 8 km.
Magnitude 3. 5. Felt at Hilo, Pahala, and

in Kilauea Summit region.

August 31: 07:56:23.5% Epicenter 19°
19.5" north, 155°25.0" west, 3 km southwest
of Desert seismomoter at a depth of 9 km.
Magnitude 3. 2. Felt at Kona, Naalehu, and
Pahala.

September 2: 09:33:52.1%. Epicenter 19°
21.9’ north, 155°16.3” west, 1 km southwest of
Ahua seismometer at a depth of 30 km. Mag-
nitude 3. 3. Felt in Kilauea Summit region.

September 6: 19:11:05.9%. Epicenter 19°
17.9’ north, 155°18.4’ west, 10 km southeast
of Desert seismometer at a depth of 30 km.
Magnitude 3. 1. Felt at Pahala and in Kila-
uea Summit region.

September 8: 02:22:32.5*. Epicenter 19°
25.3’ north, 155°17.9’ west, 1 km northeast
of Uwekahuna seismometer at a depth of
13 km. Magnitude 4. 0. Felt Island-wide.

September 19: 13:44:57.8%. Epicenter 19°
23.5’ north, 155°17.5” west, 3 km south of
Uwekahuna seismometer at a depth of 5 km.
Magnitude 2. 2. Felt in Kilauea Summit re-
gion.

September 23: 08:37:23.5%. Epicenter
19°17.0’ north, 155°22.3” west, 6 km south-
southeast of Desert seismometer at a depth of
10 km. Magnitude 3. 6. Felt at Pahala and in
Kilauea Summit region.

September 24: 17:08:18.6¥*. Epicenter 19°
25.0’ north, 155°15.2’ west, 4 km east-south-
east of Uwekahuna seismometer at a depth
of 35 km. Magnitude 2. 8. Felt in Kilauea
Summit region.

September 24: 19:42:42.8*. Epicenter 19°
26.0’ north, 155°15.5’ west, 4 km» east-north-

east of Uwekahuna seismometer at a depth
of 35 km. Magnitude 2. 7. Felt in Kilauea
Summit region.

September 25: 04:28:35.8*. Epicenter 19°
19.6’ north, 155°21.3/ west, 4 km east-south-
east of Desert seismometer at a depth of 5
km. Magnitude 2. 6. Felt at Pahala.

September 26: 12:59:26.4*. Epicenter
19°21.3’ north, 155°10.6’ west, 1 km south of
Makaopuhi seismometer at a depth of 45
km. Magnitude 3. 4. Felt at Hilo and in
Kilauea Summit region.

September 28: 00:05:55.0*. Epicenter
19°29.0/ north, 155°13.9’ west, 9 km north-
east of Uwekahuna seismometer at a depth
of 20 km. Magnitude 3.2. Felt at Hilo,
Pahoa, and in Kilauea Summit region.

October 9: 23:43:38.0%. Epicenter 19°
23.1’ north, 155°29.0" west, 11 km west-
northwest of Desert seismometer at a depth
of 10 km. Magnitude 3.2. Felt at Pahala.

October 12: 20:49:11.2%. Epicenter 19°
34.0’ north, 155°52.2’ west, 7 km northeast
of Kealakekua at a depth of 7 km. Magnitude
2. 9. Felt at Kona.

October 15: 05:57:58.7*. Epicenter 19°
25.2/ north, 155°28.7” west, 13 km northwest
of Desert seismometer at a depth of 5 km.
Magnitude 3. 7. Felt at Hilo, Pahala, and in
Kilauea Summit region.

October 17: 12:20:12.3%, Epicenter 19°
20.5’ north, 155°26.3” west, 5 km west-north-

west of Desert seismometer at a depth of
8 km. Magnitude 2. 8. Felt at Pahala.

October 27: 12:42:32.0%. Epicenter 19°
20.0” north, 155°15.5’ west, 4 km south-south-
east of Ahua seismometer at a depth of 32
km. Magnitude 3. 0. Felt in Kilauea Summit
region.

October 29: 03:34:37.2%. Epicenter 19°
59.5’ north, 155°33.9” west, 15 km east-south-
east of Kamuela at a depth of 10 km. Mag-
nitude 3. 8. Felt at Kamuela and Kohala.
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October 30: 12:47:17.1*%. Epicenter 19°
23.0’ north, 155°27.8’ west, 9 km northwest
of Desert seismometer at a depth of 8 km.
Magnitude 2. 2. Felt at Pahala.

October 31: 18:16:56.3%. Epicenter 19°
21.2’ north, 155°17.2’ west, 3 km southwest
of Ahua seismometer at a depth of 25 km.
Magnitude 3. 1. Felt at Pahala and in Kila-
uea Summit region.

November 3: 00:52:43.0%, Epicenter 19°
49’ north, 156°50” west, 80 km west-northwest
of Keahole Point at a depth of 13 km. Mag-
nitude 4.1. Felt on Oahu.

November 5: 02:20:16.8%. Epicenter 19°
24.0/ north, 155°17.6" west, 214 km south of
Uwekahuna seismometer at a depth of 5 km.
Magnitude 3.4. Felt in Kilauea Summit
region.

November 19: 22:58:14.6%. Epicenter 19°
21.1” north, 155°25.0’ west, 3 km northwest
of Desert seismometer at a depth of 10 km.
Magnitude 3. 2. Felt at Pahala.

November 26: 06:25:48.5%, Epicenter 19°
20.8’ north, 155°17.2’ west, 4 km southwest
of Ahua seismometer at a depth of 9 km.
Magnitude 3. 3. Felt at Hilo, Mountainview,
and in Kilauea Summit region.

December 7: 16:14:12.8%. Epicenter 19°
20.3’ north, 155°12.8” west, 5 km southwest of
Makaopuhi seismometer at a depth of 10 km.
Magnitude 3. 1. Felt at Hilo, Pahala, and in
Kilauea Summit region.

December 8: 13:07:02.2%. Epicenter 19°
25.8’ north, 155°25.9” west, 11 km northwest
of Desert seismometer at a depth of 8 km.
Magnitude 3. 1. Felt at Pahala.

PANAMA CANAL ZONE
[60th Meridian Time]

NOTE: Data on the following local dis-
turbances were compiled by the Panama
Canal Company, Engineering and Construc-
tion Bureau, Meteorological and Hydrogra-
phic Branch, Balboa Heights, Canal Zone.

June 16: 16:23:00.3*%. Epicenter 8.8°
north, 77.6° west, Panama-Colombia border
region, at a depth of 78 km, W. Magnitude
4. 4. Intensity II at Balboa Heights.

June 23: 08:20:38.3*.
Balboa Heights.

September 5: 01:24:38%, Epicenter 9.8°
north, 79.1° west, Panama, at a depth of
109 km, W. Magnitude 4. 0. Intensity II at
Balboa Heights.

December 26: 23:59:25.5%. Intensity I
at Balboa Heights.

Intensity I at

PUERTO RICO
[60th Meridian Time]

February 1: 19:23. Central San Francisco.
V. Felt by all; many frightened. Windows,
dishes, and walls rattled. Moderate earth
noises. Motion rapid.

February 3: 01:20. Central San Francisco.
V. Felt by and awakened many. Windows
rattled. Motion slow. “Three earthquakes
were felt within three hours.”

February 13: 19:56. Central San Francisco.
V. Felt by all; many frightened. “The whole
house rattled and shook.” Loud earth noises.
Motion rapid, north direction. A second
shock was felt a few seconds after the first,
and some residents felt another in the middle
of the night.

August 29: 13:29:23.4%, Felt in central
Puerto Rico.

August 30: 06:45:29.5%. Felt in the Cayey
area.

October 18: 22:57:48.2%. Felt at San Juan.

VIRGIN ISLANDS
[60th Meridian Time]
August 18: 17:45:20.0%. Epicenter 19.0°

north, 64.8° west, Virgin Islands, W. Magni-
tude 4. 3. Felt on St. Thomas.
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Miscellaneous Activities

GEODETIC WORK OF
SEISMOLOGICAL INTEREST

The program of repeating geodetic con-
trol surveys for the purpose of detecting
horizontal and vertical movement in the
earth’s crust was continued in 1967. Surveys
for the study of horizontal movements were
made by the Coast and Geodetic Survey in
the following areas of California:

Imperial Valley, Vicinity of El Centro.—
A resurvey of most of this net was accom-
plished. Stations to the north of latitude 33°
and west of longitude 116° were not included
in the resurvey. A final analysis of the results
has not been completed; however, prelimi-
nary studies indicate the 1967 observations
are in close agreement with the previous
survey of 1955.

Taft and Mojave Area.—This network
covers a large area where the San Andreas,
Garlock, and White Wolf faults converge.
The original survey was accomplished in
1959-60 at the request of the California State
Department of Water Resources. Seventeen
lines were measured with a Model 2 Geodi-
meter in 1960 by engineers of the Water Re-
sources Department. Reobservations of the
angles were completed in December 1967 by
the Coast Survey. The engineers of the Water
Resources Department have reported that 14
lines remeasured with the Geodimeter are in
very good agreement with the previous meas-
urements of 1960. A least-squares adjust-
ment of the two sets of observations will be
made after the distance remeasurements are
completed.

Winery Survey, Vicinity of Hollister.—The
1967 resurvey showed right-lateral move-
ment of about 1.2 ¢m during the interval
since the previous survey of 1966. This rate of
movement is in close agreement with the re-
sults obtained from previous resurveys, ac-
complished at intervals of approximately 1
year since establishment of the net in 1957.

At the time of the 1967 resurvey of the
Winery site, additional nets—HARrIs and
StoNE—were established across the San An-
dreas fault in areas north and south of the
winery. The Harris site is approximately 4
km northwest of the Winery site, and StoNE
is about 19 km to the southeast.

University of California, Berkeley Stadium.
—A quadrilateral on the Berkeley stadium,
which straddles the Hayward fault, was estab-
lished in 1966 and reobserved in the latter
part of 1967. The results of these surveys
showed right-lateral movement of 4 mm
during the I-year period.

Aqueduct Surveys.—The cooperative proj-
ect with the California State Department of
Water Resources was continued during the
year. Resurveys were accomplished at ten sites
along the proposed aqueduct route. Results
of the resurveys did not indicate any signi-
ficant changes at eight of these sites. At
UnioN, in the vicinity of Hayward, the re-
sults showed right-lateral movement of 6 mm
per year for the interval 1965-67. These
results are in close agreement with previous
studies carried out by engineers of the city
of Hayward. Site RancH, in the vicinity of
Gorman, was established in 1964, and the
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1967 resurvey showed small left-lateral move-
ment along the Garlock fault.

About 1,950 miles of first- and second-
order leveling was done in Arizona and Cali-
fornia in 1967. Most of the leveling was
carried out specifically for the study of land
subsidence or upheaval. The rest was mostly
releveling that will indicate differential move-
ments of the bench marks between levelings
of previous years.

Extremely precise leveling observations
were made at fourteen Hollister-type poly-
gons located in southern California. These
polygons consist of about ten marks straddling
major faults, such as the San Andreas, where
relative displacements due to tectonic action
are likely. Releveling was also done in the
Taft fault area, including the Buena Vista
Hills tiltmeter site.

TILT OBSERVATIONS

Two Merrit tiltmeter stations, Table Moun-
tain and Santiago Peak, continued in routine
operation.

In 1967, tiltmeters were installed at the
Buena Vista Oil Field at Taft, Calif., at
ESSA’s Stone Canyon Geophysical Labora-
tory south of Hollister on the San Andreas
fault, and on Kodiak Island, Alaska.

TIDAL DISTURBANCES OF
SEISMIC ORIGIN

Three tsunamis were reported to the Coast
and Geodetic Survey during 1967.

On April 11, an earthquake in the Celebes
(3.3° south, 119.2° east) generated a wave
that killed 13 fishermen on boats anchored
near the mouth of the Tinambung River. The
wave caused serious damage in coastal vil-
lages.

On April 12, an earthquake in northern
Sumatra (5.3° north, 96.5° east) was re-
portedly followed by an enormous water wave
at Sigli.

An earthquake on September 3 off the
coast of Peru (10.6° south, 79.8° west) was
recorded on the La Punta-Callao tide gage.
Maximum amplitude was 0.9 foot.



Fluctuations in Well-Water Levels

In 1943, the Coast and Geodetic Survey
first published the section “Fluctuations in
Well-Water Levels” in its annual United
States Earthquakes series. Data for the years
1944 through 1949 appeared in the 1949
issue of this report. It was published an-
nually from 1950 to the present.

The following material was compiled by
the Water Resources Division of the U.S.
Geological Survey. Table 1 lists fluctuations
caused by various sources in wells throughout
the country. Table 2 lists the date, time, and

location of specific earthquakes that may
have been associated with recorded fluctu-
ations in well water. Also included are the
states recording the fluctuations.

Complete information on earthquakes pos-
sibly associated with the tabulations in table
1 may be obtained from the Preliminary
Determination of Epicenters cards or Seis-
mological Bulletins, both issued by the Coast
and Geodetic Survey. Another source is earth-
quake registers from seismograph stations
nearest the locality.

TasLE 1.—Fluctuations in well-water levels, Fanuary through December 1967

Water-level fluctuations
Date Time at Depth to
County and\or well number 1967 Recorder water before From prequake level Double
G.M.T. disturbance amplitude
Upward | Downward
ALASKA
ft ft ft It
ED:A-8:2:11_______________... Jan. 18 1100 5.26 0.01 0.005 0.015
CQ:C-1:6:3_ ... June 21 1300 |- e el e .003
ED:A-8:3:3 ... June 21 1700 8.063 .001 .002 .003
CQ:C-1:6:3 .. June 22 1300 foc e e e .05
ED:A-8:2:11 ... Sept. 28 1500 4.270 .005 .015 .02
13-4-25-1 (Formerly
ED:A-8:3:3) & ivee e Nov. 10 1600 7.021 .001 .004 .005
IDAHO
Madison 7N-38E-23dbl.______. Jan. 5 0045 41.64 0.07 0.06 0.13
Teton 4N-45E-13adl__________ Jan. 5 0130 200.15 .02 .02 .04
Butte 55-31E-28cel. .. ... Jan. 19 1330 264.69 .02 .02 .04
DOec i Feb. 9 1430 264.54 .04 .03 .07
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TaBLE 1.—Fluctuations in well-water levels, January through December 1967—Continued

Water-level fluctuations
Date Time at Depth to
County and/or well number 1967 Recorder water before From prequake level Double
disturbance amplitude
Upward Downward
mano—Continued
Blaine 28-20E-1ac2___________ Apr. 21 1300-1500 1 148.76 .18 .05 .23
Do . May 3 1700-1900 1| 149.62 .03 .04 .07
Madison 7N-38E-23db1____._._ May 7 2045 44 .48 .02 .03 .05
Do .. May 8 1830 44 .47 .03 0 .03
Blaine 2S-20E-lac2_.__.______ May 15 1600-1800 ! 149.94 .07 .02 .09
Minidoka 7S-25E-19bal____.___ May 18 1400-1600 ! 242 .26 .05 .01 .06
Madison 7N-38E-23db1._.___. May 21 0900 44 .21 .04 .04 .08
Lincoln 58-17E-26acl_.._____. June 1 0800 200.11 .03 .05 .08
Power 7S-30E~28bb1.______.___. June 17 1800 198.51 .01 .03 .04
Blaine 8S-26E-33bel.________. June 29 1700-1900 ' [ 107.72 11 .17 .28
Butte 5SN-31E-28ccl___.__._.___| July 22 1915 265.65 .08 .09 .17
Power 7S-30E-28bb1__.________ Aug. 19 1930 201.75 12 17 .29
Jerome 8S-19E-5dal._______.__. Sept. 1 0245 269.12 .04 .05 .09
Madison 7N-38E-23db1.______ Sept. 9 2115 39.73 .01 .01 .02
Do . Sept. 9 2245 39.72 .02 .01 .03
Minidoka 4S-24E-6bbl_ _______ Sept. 16 2130 417.87 .04 .05 .09
Butte 5SN-31E-28ccl. .. _.__.__ Oct. 4 1930 263.78 .05 .05 .10
Madison 7N-38E-23dbl._______ Oct. 7 0115 39.48 .01 .01 .02
Blaine 88—-26E-33bcl._________ Oct. 11 1400-16001 104.58 .12 .19 .31
Madison 7N-38E~23dbl__.______ Oct. 18 0530 39.52 .04 .05 .09
Butte 5SN-31E~28ccl_ . ________ Oct. 25 0230 262.73 .08 .08 .16
Madison 7N-38E-23dbl._______ Dec. 10 1130 40.93 .03 .01 .04
Cassia 13S-21E-18bbl_________ Dec. 21 1130 515.45 .02 .03 .05
Teton 4N-45E—-13adl. .. _______ Dec. 24 2100 195.14 .01 .02 .03
INDIANA
Ma 32 .. Jan. 4 0100-0130 10.94 0.04 0.03 0.07
Pub_ . Jan. 4 0030-0130 11.045 .018 .030 .048
Ma 32 . Jan. 28 1550-1620 10.47 .02 .02 .04
Pub_ . Feb. 9 1530-1600 11.136 .007 .017 .024
Ma 32 s Feb. 9 1710-1745 10.32 .02 .04 .06
Do el Feb. 13 0130-0135 10.44 .01 .01 .02
DO . Dec. 20 0240-0310 10.31 .04 .03 .07
Pua 6o e Dec. 20 0300-0320 16.26 .02 .05 .07
NEVADA
S17/50-36del - oo Jan. 4 2130 1.82 0.08 0.06 0.14
Do ieaoo- Jan. 19 1315 1.97 .02 .02 .04
DO e Jan. 23 2040 1.98 .03 .04 .07
DO e Jan. 28 1420 1.96 .03 .04 .07
DO e o May 4 2320 2.05 .04 .05 .09

1 Time of occurrence for monthly gage believed to be accurate to 11 hour. Time for all other gages belisved to be accurate to 130
minutes.



TasLE |.—Fluctuations in well-water levels, January through December 1967—Continued

Fluctuations in Well-Water Levels
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NEvapa—Continued

$19/60-9bccl . oo ... May 20 1500 121.50 .15 .14 .29
$17/50-36dcl oo ______. May 20 1500 1.81 .07 .06 .13
Do L. May 21 0740 1.90 .06 .08 .14
819/53-32aaal. .. _.._.__.__. May 22 2200 29.00 .01 .01 .02
$17/50-35dcl 2. .o _____ ... May 23 1610 1.97 .09 .07 .16
$19/53~32aaal .. _______._____ May 26 0300 29.01 .01 .01 .02
0 Y June 8 2000 28.97 .06 12 .18
Do L. July 1 2230 29.01 .01 .03 .04
S17/50-36dct . ... July 30 0110 1.58 .04 .04 .08
Do . Sept. 3 2210 1.69 .05 .05 .10
Dol Oct. 4 1100 1.72 .03 .02 .05
Do . Dec. 5 1850 1.98 .03 .04 .07
DO s Dec. 10 1215 1.99 .08 .08 .16
Y0 e Dec. 29 0745 2.04 .07 .06 .13
? Water level is d above a ref point.
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TasLE 2.—Earthquakes of 1967 believed to have caused fluctuations in well-water levels
Date Origin time Location States recording
G.M.T. fluctuations
kE m s
Jan. 4____| 20 15 55.8 | Near coast of northern Venezuela.____._________________ Nevada
Jan. 5_._.| 00 14 40.4 | Mongolia. . ... Idaho, Indiana
Jan. 5._._./{00 42 13.3 |.____ L Lo T Idaho
Jan. 18____| 11 42 59.0 | Southern Alaska_____ . ___ . . . ____..__._.. Alaska
Jan. 19____| 12 40 12.6 | Fiji Islandsregion. .. __ .. . _ . __._______ Idaho, Nevada
Jan. 23.___{ 20 25 38.3 | Revilla Gigedo Islandsregion_ . ________________________ Nevada
Jan., 28____| 14 23 26.7 | Fox Islands. . ... Nevada
Jan. 28____| 16 31 21.1 |..___ < 1 T U Indiana
Feb. 9.___| 15 24 47.2 | Colombia. - - eaeaas Idaho, Indiana
Feb, 12____|1 23 41 17.2 | Northern Califormia. .. ... coc oo oo coameaas Indiana
May 4._._| 22 34 49.7 | Gulfof California____ . __ ... Nevada
May 8..__.[19 31 28 Utah e Idaho
May 15.___| 17 08 57.1 | Peru .o i Idaho
May 21___._{ 07 18 13 Gulf of California. - ..o o aicccaea Idaho, Nevada
May 22____| 22 41 25.6 | Near coast of Oaxaca, MeXiCO- oo oo oo oa oo Nevada
May 23____| 17 52 04 Southern Nevada. _ - . eeaeo. Nevada
May 26___._|{ 08 30 02 Near Islands_ o e ceceacaeo Nevada
June 17____| 17 43 55.2 | Guatemala_ _ - .. emceeao- Idaho
June 21____| 18 04 49.5 | Fairbanks, Alaska_ _ . . . oo oo Alaska
June 22____| 14 11 31 Central Alaska. __ . ecooaaooo. Alaska
July 1....123 10 07.2 | South of Alaska. . .- oo ccicmcceeea Nevada
July 29____1 23 59 58.7 | Near coast of northern Venezuela_.____._._____.._______ Nevada
Sept. 3....] 21 07 30.8 ) Off coast of Peru_ _ oo oo Nevada
Sept. 9....1 20 30 10 O coast of MeXICO o - - - oo e e ceeeemeeem e Idaho
Sept. 9..._| 23 43 04 Alaska Peninsula_ _ . ... Idaho
Sept. 28__..{ 15 14 55.7 | Gulfof Alaska. _ _ _ oo e mmeaeae . Alaska
Oct. 4....{ 10 20 14.0 | Utah_ _ e eeemema Nevada
Oct. 7....| 01 14 04.1 | Near coast of central Chile_.____ . oo o cocas Idaho
Oct. 18__._| 04 52 08 Baja California .. o oo e emee e Idaho
Oct. 25....| 02 41 34.4 | Utah. .o cemammm e Idaho
Nov. 10____{ 18 29 57.3 | Central Alaska_ . __ o ecemecemmeeee Alaska
Dec. 5..-.]18 35 37.6 | Gulfof Alaska_ . _ . _ oo e iceeeeean _| Nevada
Dec. 10___.| 12 06 50.3 | Near coast of northern California_ e _ oo ___ Idaho, Nevada
Dec. 21..._1 02 25 21.6 | Near coast of northern Chile. _ . _ . oo cooooc o _.. Indiana
Dec. 21___._[ 11 37 22.5 | Northern Colombia__ - _ . e e Idaho
Dec. 24.__.{ 20 03 10.9 | Leeward Islands. ___ . e e ccmmmmmeeaee Idaho




Seismological Observatories

The Coast and Geodetic Survey publishes
the results of its teleseismic and cooperating
stations in the monthly Seismological Bulletin
and quarterly Antarctic Seismological Bul-
letin. All seismogram interpretations are tabu-
lated, together with epicenters based on the
published data and instrumental results re-
ceived from seismological stations in all parts
of the world. Instrumental results are pub-
lished for the stations which follow (see fig.
13 for station locations, excluding Balboa
Heights, Byrd, Guam, and South Pole).

Adak, Alaska

Albuquerque, N. Mex.

Balboa Heights, Canal Zone
(The Panama Canal Co.)

Barrow, Alaska

Blue Mountains, Oreg.

Boulder City, Nev.

{Bureau of Reclamation)
Bozeman, Mont. (two stations)
(Montana State College)

Butte, Mont.
(Montana School of Mines)
Byrd, Antarctica
Cedar Springs, Calif.
(State of California Dept. of Water
Resources)
Chicago, IlL
(Univ. of Chicago and U.S. Weather
Bureau)
College, Alaska (two stations)
Columbia, S.C.
(Univ. of South Carolina)
Eureka, Nev.
(Eureka Corporation, Ltd.)
Flaming Gorge, Utah
(Bureau of Reclamation)

Glen Canyon, Ariz.
(Bureau of Reclamation)
Guam, Mariana Islands (two stations)
Honoluli, Hawaii
Hungry Horse, Mont.
(Bureau of Reclamation)
Kipapa, Hawaii
Kodiak, Alaska
McMinnville, Tenn.
Middleton Island, Alaska
Newport, Oreg. (two stations)
Palmer, Alaska (three stations)
Philadelphia, Pa.
(The Franklin Institute)
Rapid City, S. Dak.
(South Dakota State School of Mines)
Salt Lake City, Utah
(Univ. of Utah)
San Juan, Puerto Rico
San Luis Dam, Calif.
(Bureau of Reclamation)
Sitka, Alaska
South Pole, Antarctica
Tucson, Ariz. (two stations)
Ukiah, Calif.
(International Latitude Observatory)
Washington, D.C.
Washington Science Center, Md.

Coast and Geodetic Survey stations in-
clude: Adak, Albuquerque, Barrow, Blue
Mountains, Byrd, College, Guam, Honolulu,
Kipapa, Kodiak, McMinnville, Middleton
Island, Newport, Palmer, San Juan, Sitka,
South Pole, Tucson, Ukiah, Washington,
and Washington Science Center,
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Setsmological Observatories

Cooperating  stations include: Balboa
Heights, Boulder City, Bozeman, Butte, Cedar
Springs, Chicago, Columbia, Eureka, Flam-
ing Gorge, Glen Canyon, Hungry Horse,
Philadelphia, Rapid City, Salt Lake City,
and San Luis Dam.

For detailed instrumental data regarding

the stations listed above, including instru-
mentation, constants, and other information,
refer to Seismological Bulletin, MSI-325, and
Antarctic Seismological Bulletin, MSI-325A,
January 1968. Those desiring to receive these
reports as issued should request addition of
their names to the CGS-7 mailing list.

(foge b5t
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Principal Earthquakes of the World During

1967

[Listed in this section are (1) earthquakes of magnitude greater than 634, and those of smaller magni-
tude which were locally destructive; (2) earthquakes of unusual interest. A description of each earth-
quake follows the list].

Coordinates
Date Origin time Region Magnitude !
1967 G.M.T.
Lat. Long.
A m s deg deg
Jan. 5.._] 00 14 40.4 | Mongolia_._._______________ 48.1 N. 102.8 E. 7Y%, P
Feb. 9.___| 15 24 47.2 Colombia_.._________________ 2.9N. 74.9 W, 6%, P
Feb. 14____| 01 36 04.7 | Andaman Islands region__....__ 13.7 N. 96.5 E. 6.8, CGS
Feb. 15._._} 16 11 11.8 | Peru-Brazil border region..... 9.08. 71.3 W, 6%~7, P
Feb. 19._._| 22 14 35.3 | SouthofJava._________._.... 9.28. 113.1 E. 6%, P
Mar. 4_.___| 17 58 06.4 Aegean Sea________._______. 39 .2 N. 24.6 E. 6%-7, P
Mar. 13.___| 16 06 54.3 Off coast of southern Chile____| 40.18S. 74.5 W. 7.1-7.5,B
Mar.24____| 09 00 19.5 |[JavaSea. .. - ___._._. 6.0 8. 112.3 E. 6.7-7.2,B
Apr. 11__._| 05 09 12.1 | Celebes region_.___..._____.. 3.38. 119.2 E. 5.2, CGS
May 1.._.] 07 09 00.5 | Greece. - -oooueooeooa 39.7 N. 21.3 E. 5%-6, P
June 4____| 16 14 13.6 | Mississippi-.-.coooe oo .. 33.6 N. 90.9 W, 3.8, CGS
June 21____] 18 04 49.5 | Fairbanks, Alaska_______.__._.._ 64.8 N. 147.4 W, 5.4, CGS
June 21____| 18 13 02.9 |..___ doo . 64.8 N. 147.4 W. 5.6, CGS
June 21____| 18 24 45.7 |_____ o Lo T 64.8 N. 147.4 W. 5.4, CGS
July 13.___1 02 10 20.0 Algeria___ ... __.__.___ 35.5 N. 0.1 W. 5.0, CGS
July 22| 16 56 53.3 | Turkey.-oooooooooo .. 40.7 N. 30.8E | 7%, P
July 26____| 18 53 o013 |.____ A0 39.5 N. 40.4E | 5.6,CGS
July 29_._] 10 24 24.6 | Northern Colombia__..._._.. 6.8 N. 73.0 W. 6Y%~6%, P
July 29____} 23 59 58.7 Near coast of northern 10.6 N. 67.3 W, 6%, P
Venezuela,

Aug. 13..._| 22 07 47.5 | Pyrenees_..____________._... 43.2 N. 0.5W. 5.3, CGS
Sept. 3....| 21 07 30.8 | Off coastof Peru___._.___ ... 10.6 S. 79.8 W. 6%-7, P
Oct. 9_._...| 17 21 49.5 | Fiji Islands region______.___.__ 21.18. 179.3 W. 7-7%, P
Oct. 25..__] 00 59 22.6 | Taiwanregion_ .. ... __._._._. 24.5 N. 122.2 E. 6.0, CGS
Nov. 23___..f 08 35 49.5 Eastern Gulf of Aden__..._.... 14.5 N. 52.1 E. 6%-7, P
Nov. 30._-.| 07 23 51.5 Albania_ .________________._ 41.5 N. 20.5 E, 6%, P
Dec. 10____.| 22 51 24.3 India. - ... 17.7 N. 73.9 E. 615, P
Dec. 21.._.1 02 25 21.6 Near coast of northern Chile_.| 21.8 S. 70.0 W. 7.0, P
Dec. 24__._| 20 03 10.9 | Leeward Islands region....... 17.4 N. 61.1W. 6%4-17, P
Dec. 25___. 01 23 33.6 | New Ireland region__.._.___.. 5.38. 153.7 E. 634-7, P
Dec. 27._.| 09 17 55.7 | Chile-Bolivia border region___| 21.2 8. 68.3 W. 7, P

1 Abbreviations following magnitude values are as follows: P, Pasadena; B, Berkeley; GGS, Coast and Geodetic Survey.
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DESCRIPTIONS OF PRINCIPAL
EARTHQUAKES

January 5: Mongolia. This earthquake
centered in the thinly populated Hangyan
Mountains where small fissures appeared. The
shock was felt at Ulan Bator, the Mongolian
capital, and at Irkutsk, USSR. Magnitude

V4.

February 9: Colombia. Ninety-eight per-
sons were killed and widespread property
damage was sustained in Huila, Tolima, and
Caqueta Provinces, south of Bogota. Although
no tectonic scarps were reported, hundreds
of landslides occurred on the slopes of the
two Cordilleras facing the Magdalena Valley.
Sand blows, ejection of sand water, water
fountains, oscillations of the Magdalena
River, and increase and decrease of spring
waters were reported on the alluvial plain
of the valley. Extensive damage to property
was sustained at Neiva, Campoalegre, and
Pitalito, small villages in the upper Mag-
dalena Valley. Magnitude 634.

February 14: Andaman Islands region.
About 400 km. east of the epicenter, at Bang-
kok, Thailand, thousands of residents ran
into the streets as the earthquake rumbled
through the city. No damage was reported.
Magnitude 6.8.

February 15: Peru-Brazil border region.
Due to its location in an uninhabited area,
this strong shock was not damaging. Magni-
tude 634-7.

February 19: South of Java. Fifty-four
were killed and 300 injured at Malang, Java,
and reports indicated 2,000 houses were de-
molished and an additional 5,000 damaged
by this earthquake. Magnitude 634.

March 4: Aegean Sea. This earthquake
damaged forty houses on Skyros Island. It
was felt at Athens, Greece; Sofia, Bulgaria;
and in western Turkey. Magnitude 634-7.

March 13: Off coast of southern Chile.
No damage. Magnitude 7.1-7.5.

March 24: Java Sea. No damage. Mag-
nitude 6.7-7.2.

April 11: Celebes region. Thirty-seven
persons were killed, 51 injured, and 75,000
evacuated from the Polmas and Madjene

areas. Property damage was widespread.
Magnitude 5.2.

May 1: Greece. In the mountainous area
of northern Arta District, 9 were killed, 56
injured, and over 100 houses destroyed. The
area of maximum intensity encompassed the
villages of Drosopighi, Pramanta, Melisour-
goe, and Theodoriana. Extensive earthslides
occurred in the Jannina District. Magnitude
534-6.

June 4: Mississippi. This shock, centered
about 18 miles northeast of Greenville, was
felt over a four-state area but caused little
damage. It was the third earthquake of inten-
sity V or above to center in the state. The
earthquake was observed north to Memphis,
Tenn., west to Rison, Ark., south to Utica,
Miss., and east to Water Valley, Miss. (See
p. 12 for a more detailed description.) Mag-
nitude 3.8.

June 21: Fairbanks, Alaska. Damage,
though not severe, occurred throughout the
Fairbanks area as result of three moderate
earthquakes. Chimneys fell, buildings cracked,
windows and water pipes broke, and cracks
appeared in the ground. Over 2,000 after-
shocks were recorded the first day, with a
total of 6,000 recorded by the end of the first
week. (See p. 43 for a more detailed descrip-
tion.) Magnitudes 5.4, 5.6, and 5.4.

July 13: Algeria. Ten persons died, 15 were
injured, and 40 houses were destroyed at
M’Khalif, a small village southeast of Oran.
The shock was strongly felt throughout the
area. Magnitude 5. 0.

July 22: Turkey. In northwest Anatolia,
173 were killed, 183 injured, and 3,701 houses
razed or made uninhabitable. Provinces most
strongly affected were Sakarya, Hendek, and
Aykazi. The shock originated on the extension












Strong-Motion Seismograph Results

During 1932, the Coast and Geodetic Sur-
vey inaugurated a program of recording
strong ground movements in the seismically
active regions of the country to obtain basic
data required in the design of earthquake-
resistant structures. Notes pertinent to this
program will be found in the preceding is-
sues of the United States Earthquakes series,
and in Publication No. 41-2, Earthquake In-
vestigations in the Western United States,
1931-1964. The latter is much broader in
scope and contains data on structural and
ground vibrations, with detailed descriptions
of the various activities which comprise the
seismological program as a whole.

A list of the strong-motion stations in op-
eration is presented in table 3, and their lo-
cations (excluding Connecticut and those out-
side the United States) are shown in figures
17 and 18. Table 4 gives a list of earthquakes
recorded and records obtained on strong-
motion instruments in 1967.

INTERPRETATION OF RECORDS

The analyses appearing in tables 5 and 6
are based on the assumption of simple har-
monic motion. This refers especially to the
computation of displacement from accelero-
graph records. As most accelerograph re-
cords are of irregular character, and the
character of the longer-period waves are often
obscured by the superposition of shorter-
period waves of relatively large amplitudes,
the estimates of displacement must be con-
sidered only rough approximations. These
analyses are essentially condensations of ma-

terial appearing in the quarterly Engineering
Seismology Bulletin, available through mail-
ing list CGS-5.

UNITS AND
INSTRUMENTAL CONSTANTS

Quantitative results are expressed in c.g.s.
units—centimeters or millimeters for displace-
ment, and centimeters per second per second
for acceleration. It is sometimes desirable to
express acceleration in terms of the accelera-
tion of gravity, indicated by g, which is equal
to 980 cm/sec® For practical purposes, it is
necessary to point off three decimal places
to convert cm/sec? to g.

Most of the instruments have been ad-
justed so that each will register the maximum
acceleration to be expected on the particular
type of geological formation beneath the in-
strument. The following expectable earth-
quake accelerations were used in determining
the accelerograph sensitivities: (a) rock
foundation, 25 percent of gravity; (b) resi-
dual clay and shale, 40 percent of gravity;
(c) alluvium, 70 percent of gravity; and (d)
top floors of tall buildings, 100 to 200 per-
cent of gravity. The four sensitivities may be
roughly listed as 26, 19.5, 13, and 6.5 centi-
meters per 1.0 g, respectively.

Sensitivity of the seismographs is expressed
as the deflection of the trace, or light spot,
in centimeters for a constant acceleration of
10 g.

Damping ratio of the pendulum is the
ratio between successive amplitudes when the
pendulum oscillates.

4!
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SEISMOGRAM ILLUSTRATIONS

Reproductions of records in this publication
(fig. 19) are tracings of the original
records and must not be accepted as genuine
copies. The tabulated instrumental constants
refer to the original records. The tracings
are intended to show the nature of the data
rather than furnish a means through which
the reader can make his own measurements.
Those who desire true copies for critical
study should request them from the Environ-
mental Science Services Administration,
Coast and Geodetic Survey, Rockville, Md.
20852.

Acceleration and displacement scales repre-
senting the equivalent of 0.1 g and 1 inch
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are indicated on the tracings of the accel-
eration and displacement curves. The scales
provide the investigator with a quick means
for making rough measurements on the
published curves. The measurements of period
on records of this nature are dependent
largely on the judgment of the person reading
them, and considerable latitude must be al-
lowed in appraising their accuracy. The aim
of such analyses is primarily to give a fair
picture of the magnitudes of the various ele-
ments involved, and the figures tabulated
should therefore not be used for important
studies without first referring to the illustra-
tions for some idea of the nature of the
original records.

TaBLE 3.—Coast and Geodetic Survey and affiliated strong-motion stations in operation as of
December 31, 1967

Station C&GS Displacement Weed AR-240
accelerograph meter accelerograph
NORTHERN CALIFORNIA

Berkeley, University of California, Haviland Hall_____ 1 p S (R PPN
Bishop, Los Angeles Water Department, garage_ - ____ S U PR P
Chilcoot, Frenchman Reservoir, CWR ______________ ) T DU DRSPS P
Cholame-Shandon Array No. 2, CWR . L. | oo feeceicaaos 1
Cholame-Shandon Array No. 5, CWR | |emece oo fecccccaaas 1
Cholame-Shandon Array No. 8, CWR _ .|| ceaccceeee 1
Cholame-Shandon Array No. 12, CWR .. | |eccacmcc]accccaaee 1
Del Valle, Sanitorium Nurses Home, basement, CWR _{__________ | ________|.__.___.___ 1
Dos Rios, CWR _ _ i emm e e el 1
Eureka, Federal Building_ . ____ . ____._.___ ) A (AR EUIUpI PR
Ferndale, City Hall_ - _ . ________________________. 1 p R U PR
Franciscan, CWR e cca e a 1
Gorman, Oso Pumping Plant_ __ | |eciicacaaafeciiiaiiaas 1
Grapevine, Tehachapi Pumping Plant, CWR _ . _____ | o |eooo i |ecmaaaaos 1
Hollister, San Andreas Geophysical Lab., University

of California, Harris Ranch_ .. || *
Hollister, City Hall .. ____ . ____. 1 R 1>
Livermore, Lawrence Radiation Lab., Building 110,

basement . _ e e ;A R I U
Los Banos, San Luis Reservoir Pumping and Gener-

ating Plant, CWR _ L _ o feammammmen]| el 1
Monterey, City Hall .. __ i o | S
Newville, CWR . . o oo c oo m e memcmee e mmccecmcme e e 1
Oakland, City Hall, basement__ ______ 1 1 el

CWR—California State Department of Water Resources.

*Mark IT Prototype accelerograph.
**MO-2 Prototype accelerograph.



74

United States Earthquakes, 1967

TaBLE 3.—Coast and Geodetic Survey and affiliated strong-motion stations in operation as of
December 31, 1967—Continued

Station C&GS Displacement Weed AR-240
accelerograph meter accelerograph
NORTHERN CALIFORNIA—Continued
Oakland, Chabot Observatory - ... ..o oo o || | N P
Orestimba, CWR _ _ __ e 1
Oroville, Seismograph Station, CWR______________. 1 1 e
Pleasant Hill, Diablo Valley College.__..___._._______ 1 ) S PO PRI
Redwood City, KGEI Radio Station_______________ | __________| o 1
Redwood City, Sequoia Hospital.. ________ . . e e 1
Redwood City, Yacht Harbor_____________ | el 1
Sacramento, Federal Building.____________________ | . _____|ooo o ... 1 .
Sacramento, Pacific Telephone and Telegraph
Building, basement..______ . _________ 1 1 oo e
Roof - oo e e 1
S=an Francisco, Alexander Building, basement.________ 1 1 e
11th floor. . ) U U PR
16th floor. - . 1 | e e
San Francisco, Bethlehem Pacific Building, basement._ _ 1 ) A R [P
12th floor- __ . _ ____ . 1 1 oo
San Francisco, 450 Sutter Building, basement____ .| ____._.__| __________ 1 oo
29th floor_ o oo 1 |aeoooo.oC
Sa: Francisco, Federal Building_ .. __.______________ 1 1
San Francisco, Shell Building, 21st floor___ ... _____f | ... p A R
29th floor. . e e e ) S P,
S7n Francisco, Southern Pacific Building, basement___ 1 | SR RO .
San Francisco, State Building, basement_____________[..______.__ B S PR R P
San Jose, Piedmont Valve Yard, CWR_____________ | |ecoic e 1
San Jose, Bank of America Building, basement_______ B S O U
San Pablo, Contra Costa Junior College_ ... _.______ 1 B S T (S
Sartr Margarita, Salinas Dam___________ . . .o f o |aoooo_o__. 1
Stockton, Empire Tract, CWR __. ______ . _________.. ) U B U U
Temblor, Cholame, CWR ___ ___ |||l 1
Tracy, Delta Pumping Plant, CWR ___ ____________. 1 S P ) DR
SOUTHERN CALIFORNIA
Arcadia, Santa Anita Reservoir _ - _ oo |ememm e e 1
Bakersfield, Harvey Auditorium._____.__.____._._______ 1 b A RN
Cachuma Dam, Crest Station. . __ . _ .. oo oo - 1 ) PR [
Cachuma Dam, Valve House Station_ _ ___.__._.__.._ 1 ) S ORI (NP
Castaic, Old Ridge Route, CWR____.__ . |eomm | e 1
Cecdar Springs, Allen Ranch, CWR________________ | ). 1
Chnlton, Southern California Edison Building.._______ 1 D O PR
El Centro, Imperial Valley Irrigation District Sub-
StAtiON - - - o e 1 P O I
Encino, 16661 Ventura Blvd., basement___ __ ___ | o | amceaaoo 1
4th floor_ - e cmem | mmmmm | e e mmmmm el 1
8th floor. _ . e ecmmme|mmmmmm et e 1
Fairmont Station, Fairmont Reservoir__._____________ 1 1 | oo
Clendale, 633 E. Broadway, Municipal Services
Building - - oo meaaeemmeeo 1
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TaBLE 3.—Coast and Geodetic Survey and affiliated strong-motion stations in operation as of
December 31, 1967—Continued

Station

C&GS
accelerograph

Displacement
meter

' Weed

AR-240
accelerograph

SOUTHERN CALIFORNIA—Continued

Lake Hughes Array No.
Lake Hughes Array No.
Lake Hughes Array No.
Lake Hughes Array No. 12, CWR__________________
Long Beach, Utilities Building
Long Beach, Terminal Island, Southern California
Edison Plant
Los Angeles, Edison Building
Los Angeles, Hollywood Storage Co., basement_______
Penthouse_____ . _______
Adjacent Pacific Electric lot

Los Angeles, Occidental Life Building, basement_ __ __
11th floor_ . .

Los Angeles, Subway Terminal, subbasement
Los Angeles, Water and Power Building, “B” level.___
7th floor

Los Angeles, Westwood Engineering Building, Uni-
versity of California

Los Angeles, 1640 Marengo, 1st floor
4th floor
Penthouse

Los Angeles, 1901 Avenue of the Stars, subbasement__
9th floor. - e
21st floor

Los Angeles, 1st and San Pedro, basement___________
8th floor
17th floor - el

Los Angeles, 7080 Hollywood Blvd., basement________
6th floor_ o eeaees

Los Angeles, 8244 Orion Blvd., 1st floor
4th floor .o oo

Los Angeles, 120 N. Robertson, 2d basement_________
4th floor. o aoo-
9th floor_ -

Los Angeles, 4867 Sunset Blvd., basement
2nd floor
7th floor- o aoaoo-

Los Angeles, 945 Tiverton, subbasement._.. ... ._-.
8th floor_ oo
14th floor -« o iieceaa-

B T T S e S i S S U N (N O
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TaBLE 3.—Coast and Geodetic Survey and affiliated strong-motion stations in operation as of
December 31, 1967—Continued

Station

C&GS
accelerograph

Displacement
meter

Weed

AR-240
accelerograph

SOUTHERN CALIFOR

N1A—Continued

Los Angeles, 3470 Wilshire Blvd., subbasement..___._
5th floor_ - e
Los Angles, 4680 Wilshire Blvd., basement...._.___ ...
3rd floor- - e
6th floor. . . e
Los Angeles, 445 Figueroa, subbasement_.._.__._____
19th floor
39th floor_ - e
Los Angeles, 3407 W, 6th, basement
4th floor

Los Angeles, 3710 Wilshire, basement. ... _.__...__._
5th floor

Los Angeles, University of Southern California, Vivian
Hall, basement
4th floor

Pasadena, California Institute of Technology, Faculty
Club Building
Millikan, basement.. - . . __ . oo ______
Millikan, 10th floor. . . - ...
Pasadena, J.P.L., basement._ .. _____._ .. __.___._..
9th floor
Pearblossom, Pumping Plant, CWR
Perris, Perris Reservoir, CWR _________._ ... ______.
Port Hueneme, Navy Laboratory._ .. ._.______._____
San Bernardino, Devils Canyon, CWR______________
San Bernardino, Federal Building. . ___.____________
San Diego, Light and Power Co., Service Building__-_
San Dimas, Puddingstone Reservoir_ . _ ..___________
San Fernando, Pacoima Dam_.___ . oo ...
San Luis Obispo, City Recreation Building.____._____
San Onofre, Southern California Edison Co., Nuclear
Generating Station_ - ... __________.____________.
Santa Ana, Orange County Engineering Building_.__.
Santa Barbara, Court House..________ ... . .__..
Santa Felicia Dam, Outletworks. ... ... ._..________
Santa Felicia Dam, Crest__.__ ... _______
Taft, Buena Vista, CWR.. .. __ ..o ...
Taft, Lincoln School Tunnel.._ .. _______________
Tejon, Fort Tejon, CWR________ . ____....
Vernon, Central Manufacturing District Terminal
Building
Wheeler Ridge, CWR

...........

b A e ek ek ek b ek ek ek ek A ek ek b
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TaBLE 3.—Coast and Geodetic Survey and affiliated strong-motion stations in operation as of
December 31, 1967—Continued

Station

|

C&GS
accelerograph

Displacement
meter

Weed

AR-240
accelerograph

OUTSIDE CALIFORNIA

Alaska:
Adak, U.S. Naval Base, C&GS Seismic Vault...__.
Anchorage, Alaska Methodist University, Gould
Anchorage, U.S. Post Office and Court House
Cold Bay, Alaska Control Tower_________________
Cordova, Mt. Eccles Elementary School
Fairbanks, C&GS Observatory_._______.______.___
Juneau, U.8. Bureau of Commercial Fisheries,

Biological Lab., Auke Bay_____________________
Ketchikan, U.S. Coast Guard Base, BOQ
Kodiak, U.S. Naval Base, Seismic Vault
McKinley Park, University of Alaska_____________
Seldovia, High School Gym, basement
Seward, Wesleyan Hospital ... ___________________
Shemya, Composite Heights
Sitka, C&GS Observatory._ . ... _______.__________
Yakutat, Federal Aviation Association Hangar

Arizona:

Glen Canyon

Connecticut:
Haddam, Yankee Atomic Power Plant

Montana:

Bozeman, Montana State College,

Building - _ . _______
Butte, Montana School of Mines, Metallurgy

Building - _ ..
Columbia Falls, Hungry Horse Dam
Helena, Carroll College

Nevada:

Hawthorne, U.S. Naval Ammunition Depot_ _ . _.._
Hoover Dam, 1215 Gallery_______._______________
Hoover Dam, Intake Tower________________.____
Hoover Dam, Switchyard Oilhouse

Oregon:

Green Peter Dam, Crest Station____.________.__.___
Green Peter Dam, Abutment Station

Utah:

Flaming Gorge
Logan, Utah State

Building

Washington:
Olympia, Highway Test Laboratory
Ross Dam, Block 16, Crest Station
Ross Dam, Right Bank Station___________________
Seattle, Federal Office Building. _ . _______________
Seattle, Port of Seattle Dry Commodity Building . __
Seattle, First National Bank_ __ _______________._.__
Tacoma, County-City Building

Engineering

University,

Administration

(=Y

_ e e

[ Y

—_ e

[ N e
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TaBLE 3.—Coast and Geodetic Survey and affiliated strong-motion stations in operation as of
December 31, 1967—Continued
Station C&GS Displacement Weed AR-240
accelerograph meter accelerograph
OUTSIDE THE UNITED STATES
Central America:
Guatemala City, Guatemala_____________________ ) S U BT N
San Jose, Costa Rica_ . _________________________ O RSN PRSI PUOUPP I
San Salvador, El Salvador..___.________________. 1 1 e
South America:
Bogota, Colombia.__________ . _________________ ) U SR PRSPPI P
Caracas, Venezuela_ . _ . ______________.__________ 1 e .
Lima, Peru.____ . ____ - ) N R IR SURUI P,
Quito, Ecuador-_ __ _________ ... ) O Y SEU SR U
Santiago, Chile.______________________________. | S PRUUPRPRPUN SEP USRS F U O
Total il 71 35 9 116
TABLE 4.—List of shocks recorded and records obtained on strong-motion seismographs in 1967
Records
Date Region and recording station
1967 Accelero- Survey Carder
graph displacement [displacement Weed
meter meter
Feb. 9.___] South America, Quito, Ecuador_______________ ) S PRI FURORPRIN BN
Mar. 1.___| Northern California, Ferndale_________________ 1 1 ||l
June 14____| Southern California, Pasadena, Calif. Institute of
Technology, Faculty Club Building. .. _____ § SR PRSI IR I
Los Angeles, 1640 Marengo, 1st floor_.__._._.__ ) SR DR I N
4th floor_ .. . __ ) S PR IR F
Penthouse._ _ ... _________.__________._._ j S DR (DR PR
June 21____| Alaska, Fairbanks, University of Alaska, Duck-
ering Hall, basement__ _________.__________ ) S PR IR
July 23_.__| Northern California, Cholame-Shandon Array
No. 2 e 1* e
Aug. 13._._| Southern California, Cachuma Dam, Valve
House Station__.________________________ ) S P 1 -
Cachuma Dam, Crest Station_ .. __________._ ) G PR ) S PR
Sept. 7---.| Northern California, San Francisco, Southern
Pacific Building, basement. _______________ 1 oo ) S PR
San Francisco, Bethlehem Building, basement. - ) S PR ) S P
12th floor.__ . ... ) S I, j S PSRN
Redwood City, KGEI Radio Station_________ S S (R (RS S
Hollister, Gity Hall_ . ______________________ 1* oo
Sept. 28..__| Northern California, San Francisco, Bethlehem
Building, basement_ ... _________________ ) O P ) S R
12th floor. o _-- ) N D ) S
Hollister, City Hall . _______________________ 1%
San Jose, Bank of America Building. . _.______ ) S (PO I U
Oct. 15..__| Costa Rica, San Jose. - .o oo ... p S U PRI P,
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TABLE 4.—List of shocks recorded and records obtained on strong-motion seismographs

in 1967—Continued

Records
Date Region and recording station
1967 Accelero- Survey Carder
graph displacement |displacement Weed
meter meter
Dec. 10__._| Northern California, Eureka, Federal Bui'diny___ b S (SO IR I
Ferndale, City Hall .. ____________ ___._.._._ 1 ) S PR
Dec. 18__._| Northern California, San Francisco, Southern
Pacific Building, basement. .. __.___.__..__.._. 1 s j U
San Francisco, Bethlehem Building, basement _ _ 1 - 1 e
12th floor_ .. el 1 e 1 -
San Francisco, Alexander Building, basement. _ | S P j S P
11th floor 1
16th floor 1
San Francisco, Federal Building_ ______._._.. 1
Hollister, City Hall___________ 1*
Hollister, City Hall 1*
Sacramento, basement_ _ _______._.__.__...____ 1
Del Valle oo 1
Redwood City, KGEI Radio Station___._.__. 1*
Stockton. - - . oo ;R PRI S RN
Dec. 31___.| Northern California, Cholame-Shandon Array
No. 2 e b S R R PR
Cholame-Shandon Array No. 5______._._____ 1*
Cholame-Shandon Array No. 8___.__________ 1*

*Instrument is AR-240,

TaBLE 5.—Summary of outstanding instrumental and noninstrumenta’ data _for 1967

Epicenter Recording station Location of instrument Intensity ! | Accelera- Displace-
and distance tion ment ?
FERNDALE, CALIF., EARTHQUAKE OF DECEMBER 10
cm/sec 2 cm
40.5° N., 124.6° W, Ferndale, City Hall, Two-story wood-frame Vi 274 ...
northern California, 20 miles. structure on con-
W. VI* Mag. 5.8, crete ground floor.

! Reported intensity of earthquake at recording station.
3 Displacement is the maximum recorded at the station reporting the maximum acceleration of the earthquake. If displacement is much
greater at another location, it is given along with the maximum acceleration at the same location.
* An asterisk following the intensity designation in the epicenter column indicates the maximum reported intensity of the earthquake



81

Strong-Motion Seismograph Results

TEEEEEETTTTTOL 6t 0SOL ) bL 11| 2s0°0 | vev TTomSmmmmsToTTTer sosToment e q,£98
i 14 1177006 (¥'8 9zl 250°0 (334 T TS mss s amo(q
STETTRETTTTT] 9 JZzro|ooL| 8 611 | €S0°0 | Ocv cemmTTTeTe CoTTTmmmTosmTooommmssmnassnmee s M lzSs
:(100p 381 *31g O3RN (p9]) SIPSuy soT
mmene- smmee- 8 |9z0o|los |oe6r 611 | 6000 |12e  |mommmmmmmmoooe-s TToTTemesosssmsscosomosmoossco-SIOOM
...... ===l ¢i|€1'0|s6 |08t 811 | 8.0°0 | 9z¢ R ety 17"
............ v | 617006 |00C ZZ1 | 180°0 | sze i (e
:(*8pig qnID ANndey YR, ‘[eD) eudpeseq
$1 anaf 40 IAVADHLAVE VINHOAITVD NYTHLNOS
20°0109°0 """~ Tttt fowr Tttt 0°1 se'01 | N@T  (TTTTTTTTTTTTTTTTT ToTees TTTTTeTT ST T ssssnasees M S
€0°0 | OL°O [ Tt (00 2 3 o'l $8°6 12'(6 4. S ToTTTETETTTTTSsssssseees IS
i v | 92006 €l €e1 | S90°0 | 6¥T TomTTTTmmsmTmmsmmmmm T TTTTIIIIIITITOOCUUM 9V N
it e B 2N -1 (I D] 14! STl | L90°0 | 84T TTTTTTTTTTEessm T msanm e TTITITTTIEIITTITC MY S
TTESTTIPTtTt) T | 62006 14! 2L | L90°0 | L¥T cTTTTTTEmmmmoTTAsmssmemoTees R A e |
tarepuIdg
] HOYVI 40 TAVADHLYVE VINYOATTVO NYTHLYON
STttt € {oTi|oco1] 00€l 921 | S90°0 | S82 TTTTTeTees TommenTTs SToTTeneTes TTTTTTTTSSIIICSTTTITGN
R v [0€°1]001|O0F1 STL| 990°0 | 1s¢ cTomesTmmeTTTeeees STTTETeTETees [ " T §
............ z o1 jos {0l €21 | 890°0 | 0seg i ieieh ettt - 2\Y. g {
:Jopendy ‘oym()
wr 295 |goesfws| s 3fwo 925
6 AYVANEId 40 TAVAOHLAVI ‘VOIIANV HLNOS ‘VIENOTOD
opm I;Ppm
“Ndwy | poHdq | ~fdwy [ pouag
eIy ’ Aan A L ‘ou 1wuodwod pus uopwlg
~ - -15u3g Juomnnsuy
R4 (o 10 4 QOREI: \ 4

961 40f vIvp DIUTUNIISUS UOROW-TUu0MIS JO ap3soduo)—'9 TTAV],



United States Earthquakes, 1967

82

6 00|58 11 L11 190°0 | ¥9¢ TThTTETTTTEeTT SonTEmmTommEmmmTeTems cTTTTTETRTTTT umo(g
:1(9sNOY sa[eA) UIR(] BUWINYIER)D)
€1 1SNOAY 40 ANVNOHLAVE VINJO4IIVO NJYTHLNOS
A S1180°0|6S'S '8 021 | €€S0°0 (72 2 QN L\
Q[qePRAX JON |TTTTTTT T T 0'8 LL 86 | ¥950°0 | ¥ST TTomTETTEETT cTTETETETeTT TTTTTETTTTEmmmmmETeTTe umoq
.......... o ¥ |1 L0006 '8 9L 19590°0 | O1: e C P A+ B\
:Z 'ON Aealy uopueyg-swe[oyD)
¢¢ A1nl 20 IAVNOHIAVE VINHOAITVD TVILNIO
...... Tttt SG | 1v0 | el | 8L Y01 | 9250°0 | ¥€l
A ZS[el1'0)ecl| 8L S1T | €0S0°0 881
........... - SS 1600 1°LL|9L 111 | €0S0°0 8¢l
N - €L | 9% 0
..... N €C 190|001 |58 (41" $S0°0 Ly¥
............ L 80°0 | 070l [9°L 901 ¥50°0 (324
R 8 [29°0
............ ZL{1c’0j001]|¢8 (41! ¥s0°0 72 4
............ 0C[¥1'0] S8 '8 611 ¥S0°0 144
............ S Zr'ofsor|(+vs 611 €50°0 Ly
............ ¢l 61006 '8 101 L50°0 | 0¥
:(a00y Y3 ‘1§ oSusIey Oy9]) sOP3uy SO
panuniuo)—+4 | IANNL 40 IAVAOHLIVE VINHOLITVO NYTHLNOS
apny Ipny
-qdwy | pousg | -idmy | powsg
Ievwmoy 2 A11an A ‘L -ou yusuodwod puv uonwig
-1suag umdwnnsuy
Jwwoedsi(] TONRISIDY

ponuUnuUoD—/961 40§ DIvp [PIUIWNIISUL UOIOW-FU04}s Jo apsOduio)—'Q ATAV],



83

smograph Results

€1,

Strong-Motion S

YOO | LLTY [T 06 777777 01 0'v | T-WdD
90°0 [ €670 |77 0'or |77 7" 0’1 6'¢t | I-INAD
............ 14 v¢'0| 06 1’9 0cl S¥0°0 II1
............ € 02’008 [¥9 oct 9%0°0 1I
............ S 91°0 | 0°L 6°S el 9%0°0 I
€00 | 6L°0 T PR S 01 L0°S | 4°INAD
LUV B8 S A B §'er |ttt 01 SE'Y | VIINAD
............ L 00106 el 811 L9070 IA
............ 14 Ge'0 | S°Cl 14 611 890°0 | A
............ ¢ [0S0 el S1l 990°0 | Al
............ ¥ | €C0 0S| SL 7777777 09070 T
............ 14 IZ°010°SL|SL 77777777 090°0 | 0¥T-4dV
¢0°0 | 00° L "7 §o1 |77 01 (U4 134
€0°0 | I8°0 "7 0] O 01 9°¢ [4%
........... € 050 | S°6 el otr L9070 | ¥61
........... S 801006 ¢l L11 L9070 S61
............ C 92°0 ] 66 [4! S11 $90°0 | 961
:(udwoseq “3plg oYORJ UIIYINOG) 00sIoUERL] UeS
[ SITWALLAS 40 TAVNOHLAVE VINJOIITVD TVILNID
IO U A A O R SL |77 68°0 [ 23/ -2 qnog
200 | 650 |" TP 0°6 |77 €8'0 §S°¢C L sey
............ €11 910198 11 811 090°0 | €9¢ 2 L1C |
........... ¥C 1 80°0| S8 <l 811 £€90°0 | 29¢ )
............ Il 1ojos Zl 6I1 ¥90°0 19¢ N A
:(35210) we(g ewWnyoE))
20°0 | SSO [TTTTTTITTTTTT §°6 |77 01 S'S (3 Tttt TTTTTTTTTTTTTem TomTEmmTTT YHON
20°0 | 890 ("7 (U0 20 11 6°1 L2 TTTTTTTumoq
20°0 | LgO "I §'8 |77777T 01 9°G (2 TTTTTTTTTETTTTTT M
............ 91 (01'0| 08 cl ict €90°0 99¢ e Nt
............ L 60'01] 0’8 11 611 290°0 §9¢ [ O




United States Earthquakes, 1967

84

10°0 | ¥6°0 |""" 77777777 (LA S 0’1 0°S < /2" (€ 14 J IOM
200 | 1670 ("7 TP (U S A 01 L2 4 A/ /2 (& 140 J ymog
............ 1 €9'0|o001|oO¢Ct 811 | 0,L90°0 IA 25 28]\
............ 1 601 0CL]| OV 611 | 8890°0 A e
............ 4 ceolorr|oect S11 | €490°0 Al A
:(Jusuraseq “3pig waydYIag) 02sIouR1] ULy
§0°0 | 981 |TTTTTT T 'I4 SN 01 I/ A/ I CTTTTTTTTTTToTTmmm T AT YioN
80°0 | IC'L |7" """ 7|77 77T 001 {77777 0’1 12°¢ T STTTTTTTTTTTTToTmmmETmmm AT M
............ 8 2C’0|0'8 0°¢l <l $90°0 (144 e A1}
............ 01180 6L o'¢t el $90°0 6€¢C L OS]
............ < ¢€c’0]| 08 0¥l el L90°0 8¢¢C CTTTTTTTTTT T s T T T T T umo(q
:(IreH AMD) 181100
............ 0L [ 61°0 ] O°SL | G L 777777771 090°0 |7 77 TTTTTTTIOTITITIOIOIIII SISO oo mmm s eI T T TIOM
............ 14 Lo/ € ¢ A e O 1 0 e s (A 4 |
............ 0T | 620 | 0O°ST | S°L |7777°°771 090°0 (1) /e < & /2 L ¢ LS
:(Ire” AnD) 1sieH
............ < 9L'0 [ 06 0'¢l oct 990°0 002 2 C S (o)
............ (4 090159 0'¢t (444 990°0 10¢ N G-I\
............ 1 80°'1 | 0°8 0°¢l 0ct L90°0 20¢ L e
:(eouPWY jJo jueq) 9sof ueg
g7 YIWILAIG 40 IAVAOHLAVE VINYOAITYD TVILNED
............ L L1'0| 01T | L9 L6 €S0°0 Lzl TTTTTTTIOTIITIITIIIII I I M 8 I
............ € 1rojo1r{cs (414 ¥50°0 15%4 R T2 T §
............ €L | 6¥°0| 96 LS 16 0S0°0 6cl NG §PV4 45 M
:(uonelg orpey TS 4D poompay
PeNUNUO)—/ YFAWALAES 40 TIVAOHLIVE VINSOAITVD TVILNIO
apm opm
-dwy | pouaq | -ndwy | pouag
oERwYy 3 Ayan A A -ou juauodwod pue wonwig
~15U3Q juduInnsay

Jumadedsiq

uon BI[R00Y

PanuUnUON—/96] 40f DIV |DIUIWNLISUL UOIOW~FUO0LIS Jo apsoduo—Q ATV ],



85

ph Results

ismogra,

Strong-Motion Se

§9°0
LA
€9°0
€671

€C
12%
16
oct

1S
68
1 7%4
st
€¢

29°0
LZ°o
99°0
90
€0
T
se°0
€T°0
90
¥8°0

o'¥1

0°st

8'Cl

0°0t

8'21

S°Er

vel

01

€Tl

scl

scl

s 01

6¥90°0

1990°0

6590°0

Na’l

NaQa

6¥C

8+C

VA 44

TTTTETmETTTTEET T TITTITIIITIIIIIIIIIIITIIITTM VP S

TTTTTTTTTINOTIOOATISOISIIIIIIISIIIIIIIIIIITITUUM 9P N

TTTTTTTTTTTeT IS TTTTTTTM WP S

R 10}

(IeH AnD) srepuiag

01 ¥3gnWadIad 40 TAVAOHLYVE VINJOIITVD NYTHLION

€l
81
L1
81
61
L
[44

62°0
0
€S°0
9¢°0
Lz'0
6¥'0
20

001

0°01

974

9°L

9°L

6150°0

01S0°0

9150°0

1714

(34%

081

reary eiso) ‘asof ueg

Gl ¥4901D0 20 TAVAOHLYVI VOIY YISOD-VNOVAVOIN

¥0°0
€0°0

8'01
0°0t
0°01
0°6

61°9
L6°S
98§

0zt

114

¥6'¢
06'¢c
95+0°0
8++0°0
LSY0°0

T-Wad
IL-IWdd
III

II

I

||||||||||||||||||||||||||| TTTTESToEIEssIIIII I T ITISOM

R ppupIpupIpIpEpEpEp Y cmmmsceccm—————— sessosssssc-s-umoQq

:(100y yig1 “Iplg WaysMpIRg) oasues] ueg



United States Earthquakes, 1967

86

............ 6 |[c¥o|Ss1L 14} 611 690°0 | A it - =V Y
............ v | L¥'0O)SO1 €l 118 £90°0 | AI 2+ 17 Xe ¢
:(uowraseq “3p[g WAYR[IAG) odsloues] ueg
............ L1 | 2e°0
R 0z [ 1€°0 | O°LL [¥L°9 9°96 €50°0 x4 S R TTTTITTTTTITTTTMO8Y N
...... Tt €1 | 0e0] 01l |L1°8 Tl | 2¥S0°0 1£34 2ttt 7L U=
8¢ | 8¢°0
............ Y€ | 62°0 | 0°O1 [¥L°S ¥ 16 | €0S0°0 621 A A A
:(uoneig oipey I1gD) LuD poompay
£ 2N 5 2 N O I $7 1) A i B/ A | ove 9 [ --=--- s-msese- SmeeesmemesesscesacecesmUION
A S ¢ I 10 § 2 O R {12/ B 0t oze |s  [TTTTTTTTTTTTeTTTTTTTT R |7
............ S1(6¥'0| S°8 €l (444 G90°0 | 0bC 2 =V
............ 61 | €9°0 | 0°¢l 114 ¥Z1 | S90°0 | 6¢C | L
............ €1 | L1°0| 06 141 €cl L9070 } 8€T T T T TR s T Tt T Tumo(
(1reH 4D) 1ast[[oH
91°0 | S6°0 |*"""TT 77T (1) 2 0t 96°¢ (24
2 SR B4 A SN I ' 20 R 01 6v'¢€ t44
............ 01 (250|656 €l 911 L90°0 ¥6l
............ y1 | 8¥'0 [10°1 el L1t L9070 S61
............ 9 | vo|s'8 (4 SIt §90°0 961
:(yuouraseq “3pig oyoeg UIYPNOG) 0JsIOURIL] UBY
8] YAGWIDAQ 40 TAVASHLYYE VINYOAITYD NYTHLION
............ 1T Ly0| 001 | ¥El 121 | 8990°0 | ST
............ 61 | €9°0| 0°0T | T°¢1 121 | ¥990°0 15¢
............ 8 (L1'0(0'¢C it SIT | €990°0 | 0SC
:(Suipping [ea9pay) eydmy
panunRuo)—(] YEAEWADAA 40 AXVADHLYVE VINYOATIVO NYTHLION
apm apmy
-dmy | pousy | ‘nduy | poudg
? ..“WM A oy uﬂon.m-u - jusuodmos pue gonwmig
Juswmaoe(dsiq uoneIs|y )

pPanunuoD-—/961 40f DIVP (PIUIWNLISUL UOIOW-TUOLys fo apsoduion—Q AIAV],



87

Strong-Motion Seismograph Results

9 811 | 9¥0°0 | 9L1 ToTTTTmTTmTmmmmomooTmessm oo mmmmm T TTTTTTTTH 68
€9 e | 9¥0°0 | LLL TUTTTTTTTTmmsTmmmmmmsmenmamee cThTeT TTTTTTTTH LIS N
9 2| 9v0°0 | 8L1 ToTTTTmmTmTmeTTEmeeTems TTomTmTEmmETETeeTt “TTTTTTumoQq
1(z00y Y111 “Spig Iopuexa[y) odspuel] ueg
LA -1 2 O R R 2 ) 2 I VA § 134
LUV VA0 0 O DA 6’8 [777°7 0t 0
............ S [ Ss¥0[0'8 134 vCr | S90°
............ ¥ 65096 €l Ll | S90
'8 €l e} 990
:("Spig [eivpo,) ooswuelq ueg
L (44 90°0 |777°7C i it £ 27N
............ 8 620 | 0'S1 | S°L (144 100 1 B I i e
S'L el 90°0 | OYT—YV | T o T T s m s m TR mm ST T T T T TYMON
*(ieH A1D) IsMOH
............ ¥ (co'lyoor (4 vir{ 990°0 | T8l e TR
............ € | 68°0y6L (4 611 [ +¥90°0 [ €81 R G 23\
S[qeansedwr JON [~ 7° R e a1} 4 71 |44 990°0 81 il messmmmmmseemsos Smmmessssme—em-o---e-- ----umo(q

09 611 s¥0°0 | 6LV |TTTTTTT CTTTTTTTTTmmmTmmTammmamemmmanamer o M,I8S
9 et | 9%0°0 | 081 TeTETETeT N I
29 6IT | 9%0°0 | 181 TTmmTEmETTTeT 5 ¢

200 | SLO Tt ‘I 2 % 01 0C'S 61 Tttt TTETmmmeTeT TTTTTTEIITIRITIAIIIIIIE T TTTM 6N
(U U ) S 2 Y 0Ll |77777T (10 4 €L'e 81 TToTmEmmTETemeTemssmet TUTTTTITEITIIIITTTITITTM I8 S
..... Tt 14 ¥2'0 | 96 0°¢t Y44 €90°0 L61 e C N £ D
............ 4 €50 (G0L|0C1 811 ¥90°0 861 Y, W 3\
............ < 92°0 | S°L 0°'¢Cl L11 S90°0 661 2 LA §
:(yusuusseq ““Spg Jopuexs[y) odsouel] ueg
T-Wao |°°°°7° s EAAY
L-WNaD |7°~" "7t TTET T I £ LI

TR VIN 11 O I (V08V] 2 01 €
€
0 | III TTTTTTETeTTETmTeooes TThmTT TTTTTTTTEETTT T T TTqMON
0
0

6
(428 V20 BT/ S I A 1) 2 01 6
9 oct JAd
9 oct 990"
S 1194 S¥0

II TTTTTTTETTETEmTessesemees I T

i

i

1

'

1

'

'

'

1

'

'

3
<
8]
n
o

n o wn
~ oo~

1(Jooy yizy “3pig WRYR[YIRg) oostouel] ueg
0°S a-nNao ||-..-u-;n--u;cuf.lu:uu..un:..f:..nu..u:ul....u..uu..:..-umo>>
1 4 V-INaD |7 TETTTTEEeees TTTTESSSsssssrsos-sssoosssc-s--ogINOG
00 |IA |7 ettt ¢ SN

010 | s8o0 """ TTTTTT "B 4 2 - i
’ 4

............ |vo|sitr| €1 81t | 99



United States Earthquakes, 1967

88

............ 12|10/ 0¢ [Z°8 ozl €500 | 2LE Y W 5
R R 9 (6cafs6 9L 86 960°Q | #S2 T T n e umo(q
et T 11| 20| S01| Q'8 9L $90°0 | 0I2 TTommmTETYTeT TToTmmTeTTRTTeTes ToTTTmer ST T LIS N
:Z "oN Aeary uopueyg-aurejoypn
............ ¥Z | 820 | 0¥ | 0L 601 | 1S0°0 | ¥91
............ S | 810|066 |SL €0l | ¥S0°0 | 9§51
............ Zl | €€°0 | S01|6S'8 611 ¥50°0Q | 8S¢C
............ LT |LE0]06 |€L €L | 1S0°0 | 89¢
............ 9 (0100 T |€L 601 | ZS0'0 | 96¢
............ or|zrofsor|se 811 | 1S0°'a | €l¢ TTTTTTTTTTTH LISN
:g 'oN Aewry uopueyg-swejoyr)
J¢ ¥EGWADIA 40 TAVAGHLAVE VINHOATTIVD TVHLNED
........................ S L 77777 071 06’y |29 [t
........................ (V001 S D B 1 A ¢ ce'y 19 R S
011|091 9z1 | 1L0°0 | 6l0C
S[qemsedw J0N 011! 0°S1 ¥cl | 0L0°0 | 8I0Z
........................ 0'6 0°91 L2l 0L0°0 | ¥00C
............ vy | Sv0|S6 |8L 8IL | 1S0°0 | L91
............ € 81°0 | SII | 8L 811 250°0 891
............ € |oco|oer|LL €Il | TSO'0 | v¥1

pPaNUnUO)—Q| WATWADIA 40 AAVAOHLAVE VINHOATTVD NYTHLYON

apm spm
“fdwy | ponag .:.WE#. poudg
ey ° fan A o7 -ou j3muoduiod pue uonnig
~15Usg Jwwnsuy
Judwdoedsiy UORRBIIRIIY

panunuoD—/96] 40f vIvp wIusWnLISUL uogow-Fuosys fo apsoduio)~—9 TIAV],



89

Strong-Motion Seismograph Results

*01 I2quuaod( “Jiep) ‘O[epurdg je paureiqo piooar yderSorseooe jo Surer]—g TUNoLY

Spu0Jag

f T _ T 1
0c ST o1 S 0

M.9YN

310

310

Mo vS

310
1Sd €°05:90%0 pi02ay ydea3049|900y
L96T ‘0T 4equisdsQg lleH AND “"}1eD ‘slepusad




90 United States Earthquakes, 1967

Additions and Corrections to Previous Issues

United States Earthquakes, 1957 through
1962: On page 2 of each issue, “vol. 12” in
the footnote should read “vol. 21”.

United States Earthquakes, 1961 : Page 96,
column 4, July 23 earthquake, “18.5 N.”
should read “18.5 S”; the same change
should be made on page 41, column 2, line
10 from bottom.

United States Earthquakes, 1963: Page 7,
column 2, line 5 of Earthquake Activity in
the Various States, “October 16, IV’ should
read “October 16, VI”.

United States Earthquakes, 1963: Page
55, column 1, line 12, “1934-1964” should
read “1931-1964".

United States Earthquakes, 1964: Page 4,
column 2, line 27, “page 182” should read
“page 82”.

United States Earthquake, 1964: Page 9,
column 2, March 12 earthquake, “38.2°
north” should read “33.2° north”.

United States Earthquakes, 1964: Page 10,
column 1, May 12 earthquake, “04:45:14.1%”
should read ‘“01:45:14.1%”,

United States Earthquakes, 1964: Page
60, column 1, May 28 earthquake, “12:51”
should read “12:47:38.0*. Epicenter 53.7°
north, 167.8° west, depth about 33 km, W.
Magnitude 4.7.”

United States Earthquakes, 1965: Page 7,
column 2, line 28, “14:00” should read
“14:00 E.D.T.”

United States Earthquakes, 1965: Page 29,
column 2, line 5, “September 72” should read
“September 27”.

United States Earthquakes, 1965: Page 52,
column 1, February 5 earthquake, “15:41:
should read “15:40:33.2%. Epicenter 53.2°
north, 161.9° west, south of Alaska, depth
about 33 km, W. Magnitude 634, P.”

United States Earthquakes, 1966: Page 72,
Tidal Disturbances of Seismic Origin. A re-
port received subsequent to the publishing of
the 1966 annual earthquake report stated
that an earthquake in the Solomon Islands
(10.4° south, 160.8° east) on June 15, 1966,
generated a tsunami. It was recorded on the
tide gage at Point Cruz, Honiara, Guadal-
canal, with a maximum amplitude of 6
inches.
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